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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 418, Vol. XVI.) 

CHAPTER III.— UTILIZATION ()F THE BARK OF TREES AND 
SHRUBS. 

The principal uses of bark are for tanning and dyeing, and for 
furnishing fibres and dfugs. On a small scale, it is also employed 
is covering material, as fuel, and for some minor industrial pur- 
poses. 

Section I.— Bark for tanning. 

Tannin is the gdheric name given to a large* class of organic 
bodies, mostly uncrystallizablo, nvhich often differ widely in chemi- 
cal composition and reaction, but have the common property of 
precipitating gelatine from its solution and forming insoluble com- 
pounds with gelatine-yielding tissues. By virtue of this property 
they convert animal hide, which is easily putresoible, into insolu- 
ble imputrescible leather. They all form blackish-blue or blackish- 
green compounds with ferric salts, and when treated with alkalies, 
they give solutions which oxidize rapidly, usually becoming suc- 
cessively orange, brown, and black. Associated with catechu-tan- 
nic acid a white crystalline body is found, called catechin, which 
does not precipitate gelatine. The tannins are met with chiefly 
in parenchymatous tissues, especially in bark and young wood, in 
the pericarp or other coverings of green fruits, and in the excres- 
cences called galls. Leaves that darken in drying, like those of 
the tea plant, of AnogeiBaue latifolia, &c., are rich in tannin. 

From the tanner’s point of view, tannins may be divided iifto 
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two principal cIubbcs, those which produce a light fawn-coIour-» 
ed deposit (the bloom) on leather uiid tho-so which do not. To the 
first of these belong the tannin of myrubolains, to the second the 
tannin of cutch. 

Tannin is a substance so easily soluble in water that bark intend- 
od for it has to be taken ofiP with the greatest care. Bark may 
be removed (1) from a standing tree, or (2) from fresh-felled 
woo<l, or (3) from wood that has become more or loss dry. In' the 
first two cases it should bo possible to strip the bark off the wood 
without difficulty ; lienee the burking must be effected when the 
union between the bark and wood is weakest, that is to say, at the 
beginning of the season of vegetation, from tlie moment the buds 
begin to swell up to the time the loaves attain their full size. Dur- 
ing this period, the cambium is exceptionally active, and the tissues 
on cither side of it arc soft and gorged with sap, so that the bark 
can then be separated from the wood easily. Moreover, owing to 
this special activity, the liber also contains at this time its maxi- 
mum amount of tannin. 

The only portion of the bark which contains tannin in useful 
quantities comprises the living layers ; the dead bark is practical- 
ly of no value at all. Also, owing to the gw&t solubility of tannin, 
the moment the periderm begins to split and a rhytidome to form, 
rain and dew both reach the living layers through the cracks and 
wash out u largo proportion of the tannin. Hence the best stems 
for the tanner’s purpose are those of vigorous growth which have 
still u smooth uniform shining bark. When this period of growth 
is past, the yield of tannin diminishes considerably. According to 
Mueller, as quoted by Gayer, the bark of young poles contains 
twice as much again of tannic acitl us the bark of full-grown trees. 
The bo‘<t stems are unqncstiomibly young (! 0 ])pioo poI(*s, and coppice 
worked for tanning bark should bo exploited on short rotations. 
The great drawback in the case of bark wliich contains a consi- 
derable proportion of dead rhytidome is that this latter //lust bo 
got rid of, always with immense troubh*, before the bark can be 
used. The rliyiidomo without appreciably increasing the amount 
of tannic acid, introduces a largo quantity of undesirable colouring 
matters into the tanning liquor. 

The removal of bark from standing stems (technically termed 
peelhuf) is thus effected. With a sharp broad-hladod hatchet or a 
carved bill the bark is cut through round the base as far as the 
wood. A similar cut is made 3 or 4 feet higher up. Then with 
the tool represented in Fig. 62j which is very sharp along the edge 
ig l^i straight incision is made from the top cut to the bottom* 
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The bark on each side of the incision may now be lifted up with 
oase with the extremity of the same tool or with 
the ordinary hhurpa of the Indian gardener. 
After this, the workman has only to gradually 
strip off the entire cylinder of bark, aiding him- 
self with the tool wherever it adheres too firmly 
to the wood. In this manner he peels off snoces^ 
sive complete rolls of bark until the entire stem 
and the thicker branches, if any, have been laid 
bare. This method of barking is evidently nnsuit- 
ed for large trees. Moreover, it is the most tron- 
blcsome of the three methods, and should, there- 
fore, bo employed only when the stems to be peeled 
ar ica pc . gQ^n^ reason or other, be felled at once. 

In the second method, the bark is stripped off immediately the 
trees liave boon felled. The tree may of course be of any size. If 
the stems are small enough to be rolled about, they may bo peeled 
in the same way as standing poles, the bark being taken off in 
complete rolls. In the case of larger stems, the bark mtst neces- 
ftrily be pulled off in narrow strips like semi-oylindrical tiles ; the 
bark lieing thick, with a hard rh^idome, all the incisions must be 
Blade with an axe, and in order to loosen it, it has often to be 
beaten with the back of the axe. 

In the third method of barking, the tree is cut up into billets, 
and at any timea fter the tree has been felled, the billets are ex- 
posed to the action of steam, under which the bark swells up and is 
easily detached. It is evident that only comparatively thin wood 
can be pooled in this manner. Ordinary steam, owing to the solu- 
bility of the tannin, injures the quality of the bark, and hence the 
best apparatus are tho^e in which superheated steam is used. Porta- 
ble apparatus, weighing less than 600 lbs., have been constructed, 
which, with the labour of only four individuals, give an outturn of 
more than 2,000 lbs. of bark a day. The researches or Grandeau 
have proved that the steaming does not affect at all the yield of 
tannic acid. 

Under ordinary circumstances the bark itself is exported after 
being dried, in order to reduce its weight and volume and to pre- 
vent fermentation. Air-dried bark is only from one-half to two- 
thirds the weight of the green bark. The diminution of volume re- 
sulting from air-drying varies from 20 to 40 per cent. To dry the 
bark, the rolls are stood up close together against one another in the 
form of a pent roof, a line of rolls being placed along the top like 
ridge tiles ; or they are piled up in a single row, in low stoofaj OH 
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trestles raised at least a foot from the ground* In fine weather 
they become sufficiently dry in two or three days. Heavy rain is 
fatd to the bark, and hence, unless the steaming process is resorted 
to, drpng in the open is out of the j^uestion for most of our Indian 
species, since their growing season is ushered in with continuous 
wet stormy weather. 

^ To obviate this very serious drawback, it is matter for consider^ 
ation whether it would not be best to fix the season for felling 
without reference to the production of tannin, and to extract the 
tannin at once, thus exporting the extract instead of the very 
much more voluminous and heavier bark. The extract could bo 
either dry and solid or a thick liquid. In either form the tannic 
acid would keep for ever, whereas in the bark it disappears in the 
course of two years in spite of the utmost precautions, and com- 
bined great heat and humidity, such as obtain in the hold of a 
ship, would cause it to decompose in a much shorter time. This 
plan would save cost of packing and carriage in a very remarkable 
degree, so that our forests, in which thousands of tons of bark now 
go annually to waste, could supply not only local tanners, but 
tanners in the most distant countries.* To Captain Wood is dtfe 
the credit of attempting to introduce this practice into India and 
thereby utilizing the vast resources of our forests in tanning bark. 
He has experimented with s&l and Tertnimlia tomentosa. The bark 


* The praotioe of preparing a tanning extract by boiling chips of wood of the 
sweet chestnut is a very old one, and for many years now the system has been 
very successfully applied to oak wood in Europe. Within the last 30 years an 
extract of the hemlook (Abies aanadeneie) bark has taken the place of the crude 
bark in the exports fiom Canada and the United States. The mode of preparation 
1% an instructive one for os in India, who have to devise some way of turning to 
profitable account the thousands of tons of bark which go to waste every year. 
The bark, in pieces t to 1 inch thick and several inches long, is soaked for about 
16 minutes in water at 200^ Fuh. It is then fed into a hopper, which conducts it 
to a 3-roller machine, something like a sugarcane mill, through which it passeB,' 
ooming out lacerated and compressed. It next falls into a vat of hot water, where 
it is agitated by a wheel in order that the tannin from the orushed cells may be 
dissolved in the water. Hence it is raised by a series of buckets, on an endless 
chain, to another hopper, whence it is fed to another 3-roller mill. Here it 
receives its final oompression, and comes out in fiakes or sheets, like^poarse paper, 
and almost free from tannin. The buckets are made of coarse wire, that the 
water may drip through. To avoid the blackening action of iron, wherever this 
Ooetal is brought into contact with the solations, it is thickly coated with zinc. 

solution is evaporated to a solid coDsistency, generally in vacuum pans. 
jS^t 2 tons of bark yield 600 fts. of extract, containing 18 to 26 per cent of a 
Aesp-lid tannin, giving considerable weight and firmness to leather. 
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is ohoppoi$l up in pieces about 4 inches square and boiled in earthen 
pots, the stlMlned liquor being completely desiccated or reduced to 
the consiiienoy dt treacle. The extract prepared by the Oudh 
Eorest^Apanment has the defect of containing too much dark 
colouring matter ; but this is, no doubt, due in a great measure to 
portions of the dead bark having been boiled with the lighter^ 
coloured living bark, a practice to which must also be attributed 
the very poor outturn in tannic acid (only 2^ per cent, of the dry 
weight of tbe bark). With a proper system of manufacture, the 
yield would be at least doubled, and the percentage of tannic acid 
in the desiccated extract would certainly reach 50, instead of only 
33 as at present. The price of chestnut wood extract, containing 
80 per cent, of tannic acid, varies in London from £12 to £15 a 
ton. There is no reason to suppose that a great many of our 
gregarious trees would yield a worse commercial article than this 
latter extract, and we j:hus only require capital and enterprise to 
enable our tanning materials to compete successfully in all the 
markets of Western and Central Europe with such materials from 
other sources of supply. If caste prejudices militate against the 
expansion of the tanning industry in India and the local conversion 
into leather of the shiploads of raw hides which leave the country 
every year, they cannot be a bar to the preparation of tanning 
extracts. 

We have as yet no figures for the proportion of tannic acid 
contained in the barks of our various species. Even in Europe 
the figures are few and contradictory for the three or four species 
used. In France a quantity of acid varying from 5 to 7 per cent, 
of the dry weight of the bark is oonsiderod good. In Germany 
the best bark is said to yield 16 to 20 per cent, of its dry weight 
of tannic acid. But the practical tanner does not value bark 
only by the quantity of tannic acid present in it. Even in one 
and the same tree the bark is priz^ more highly by him, the 
lower it is obtained from the tree, although the bark from the 
upper portion of the stein is, as a rule, very much richer in tannin 
than that from the base. The commercial and practical value of a 
tanning material depends not only on the quantify of tannin 
present in it, but also on the character of the leather it pro- 
duces, whether hard or soft, dark or light-coloured, and heavy or 
light. 

The volume of the bark varies from one-third to one-eighth that 
of the original unharked wood, according to the age of the portion 
or the tree from which this latter hatf been taken. Hence the 
barking of firewood diminishes very appreciably both its weight 
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and volume. On the other hand, the peeled wood always commands 
a relatively higher price, while the value of the detached bark, if 
there is any regular market for it, will, after deduction of the 
cost of removal, drying, and separate export, always exceed the net 
depreciation suffered by the firewood in consequence of loss of 
weight and volume duo to the peeling. 

Some of the best known barks used by tanners are those of Aeaeia 
aralfica, Terminalta tomentosay Cassia auriculata^ Bhua Cotinus and 
Rhus mysorensis^ Qatuga pinnata^ Zizyphus xylopyra^ Buchanania 
latifolia^ BauMnia purpurea and Bauhinia variegata^ AUnzzia pro^ 
cera^ alders, Quereus incaruij and Fhyllanthus Emhliea. 

Tannic acid is not the only product from the hark of trees that 
serves the purpose of curing leather. The well-known softness, 
peculiar scent, and water-proof quality of Russia leather are due to 
its being impregnated, after it has been tanned, with the essential 
oil distilled f^rom the outer white bark of ijie birch. Amongst our 
numerous species some are sure to be found capable of yielding a 
similar oil. 

Section IL— Bark for dyeing. 

Irrespective of tannic acid, which with salts of iron gives various 
shades of green, purple, maroon, grey, and black, almost all our 
barks yield, by mere decoction, a large proportion of other colouring 
matters, some of them red and yellow, but most of them giving some 
shade of brown. Contrary to tannic acid, most of these colouring 
matters reside in the rhytidome, so that the older a tree is, the 
larger will be the amount of colouring matter present in its bark. 
It is principally these colouring matters which cause a difference 
in the colour of loaihor, according to the species of bark used. 
Up to the present, scientific dyers have not taken up a study of our 
various tree-barks, and hence their capabilities as dyeing materials 
for use on a large scale are still only a matter for the future to 
reveal. All the dyes are permanent. That these dyes are likely 
to bo greatly fancied the moment they become known seems certain 
from a casual use of the brown dye obtained in bleaching the fibre 
of Bauhinia. Vahliu Mr. Wilson, the gentleman who experimented 
with the fibre in England, employed the colour in dyeing silk, and 
produced some elegant shades by different reactions. The bark of 
Acacia ardbica^ Ilardwickia binatay Soymida Jehrifugay Terminalia 
tomentosay and s&l are well known to yield extremely rich browns. 

Section III. — Fibres. 

All weedy species yield fibre, but it is only a very few, of which 
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the fibres are strong enough to be twisted without breaking, and 
the number is still smaller of those the ultimate fibres of which, 
remaining after the cleaning and bleaching processes, are long 
enough m be spun. All fibres suitable for cordage and spinning 
are also excellent for paper-making, for which a gres| many others 
also are well adapted. The fibre of the living bark alone is fit for 
use. The woody species whose bark yields utilizable fibres belong 
almost exclusivdy to the Malvacem (//?6mcus, Thespeeia^ Kydia^ 
Adam(mia)\ the Tiliucom {Grewia)^ the Sterculiacees (^erculia^ 
Helictereay Enolcena)^ the Urtlcaceao (^esAmma, Pouzolzia^ Sar^ 
eochlamy8j Maoutia^ Uelregeaaiay Brouaaonetia, Antianaf Fiensy VU 
‘muHy Sponia), the Legumiiiosece (Senbania, Desmoctium, Bauhinia^ 
IJardwiekia), and the Asclopiadeso {Calotropisj Marsdeniaj Peryu- 
laria ) . Careya arborea and Daphne papyracea are two well-known 
exceptions to this rule. Amongst the Monocotyledons several 
palms yield fibre. 

In nil the dicotyledonous species the bark has only to bo strip- 
ped off in as long ribbons as can be taken off, a certain amount of 
pounding or beating being necessary to loosen it. In the case of 
Bkuhinia Vahlil^ however, owing to the peculiar structure of the 
stem, the stem has first to be first split up into long thin strips, 
ai^d then pounded until the bark separates from the numerous 
enclosed wood strands. 

Among the woody Monocotyledons, the chief of our fibre-yield- 
ing species are the cocoanut palm, from which we obtain coir (the 
fibre surrounding the nut) and the fibre of the loaves and sheath- 
ing leaf-stalks, and the Caryota urenSy the leaves and sheathing 
leaf-stalks of which give the strong Klttul fibre, which is made 
into ropes, brushes, brooms, baskets, &c. The cord-like fibre ob- 
tained from the interior of the stem of tho cocoanut, palmyra, 
Caryota, and other palms, may also serve important uses. 

Section IV. — Other uses of bark. 

Many barks are used for medicinal purposes, owing chiefly to 
the alkaloids they contain. Tho most universally used of such 
barks is that of the various Cinchonas, which, although exotics, 
are now cultivated on an extensive scale in plantations treated 
mostly on iihe coppice system on very short rotations. Some 
barks are used for special industrial purposes, those containing 
gelatinous secretions or tannic acid serving, in many cases, for 
clarifying sugar. The gelatinous matters coagulate with heat, 
thus separating from the liquid and carrying away with them the 
minutest impurities, while the tannin, by coagulating the albumi- 
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noas matters present, has the same effect. The bark of the Acaeia 
leue(y)Alaa is used in the distillation of spirits, the tannin oansing 
the albuminous matters to be precipitated. 

Exceptionally, mere temporary huts are sometimes covered 
with bark, ai)4 umbrellas in Upper India are made with the 
bark of the Bhojpattra. Moreover, the thick corky bark of Pinua 
longifolia is made into charcoal, which is more highly prized than 
wood charcoal by blacksmiths in the Western Himalayas. 

CHAPTER IV.— UTILIZATION OF THE LEAVES OF TBEBS AND 
SHBUBS. 

The leaves of trees and shrubs are used principally for fodder, 
manure, litter, and thatching. On a smaller scale they yield drugs 
(nim^ Vitex Negundo, senna, Adhatoda Vasieaf &c.), material for 
dyeing (Indigoforas, Lamonia alha^ &c.), and tanning {AnogmauSy 
J2Aus, ^e.), and for matting, basket-making, and paper manufac- 
ture (various palms). The number of species which servo those 
last mentioned purposes is, however, so small, and the quantity of 
leaves that is actually used, or is ever likely to bo required, is so 
insignificant, that arrangements for meeting the demand for them, 
without injuring the stock or the resources of the forests, will 
never present any difficulty. 

Section I. — Leaves roii fodder. 

For fodder, leaves must of course be plucked or lopped green, 
as otherwise they would have no nutritive value. Moreover, the 
leaves of most fodder-yielding species are reli'^hod by cattle only 
while they are young and tender, as they afterwards either be- 
come too tough and fibrous or acquire an unpleasant flavour. It 
is scarcely necessary to say that only broad-leaved species yield 
fodder. 

The nutritive value of tree-fodder, as compared with that of the 
best meadow grass, is as 100 to 125, Lopped twigs and small 
branches contain from 40 to 60 per cent, by weight of leaves and 
edible stem-portions. 

The practice of lopping is always harmful. Besides robbing the 
plants of assimilating organs and causing disfigurement and introp 
ducing the germs of unsoundness, it deprives the soil of manure 
more valuable than that furnished by the grass growing under 
them. This higher value is due to the loaves being less fibrous 
and decomposing more readily, and also to the fact that the total 
mass of leaves produced by canopied trees is larger than the entire 
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quantity of grass growing below. Moreover, leaves are extremely 
rich in nitrd^en and contain up to 8 per cent, of ash, a very large 
proportion of which consists of potash and phosphates. When 
wood arone is utilised, nearly all these constituents, which have 
been collected and brought to the surface by the roots from an im- 
mense thickness of soil, are left on the surface to enrich it, and the 
same matter is thus repeatedly used, year after year, by successive 
generations. of trees. If we remember this fact, and also that it is 
the dead fallen leaves alone which can, by their decomposition, 
draw fresh supplies of nitrogenous substances from the atmosphere, 
and convert refractory compounds of potassium, calcium, and mag- 
nesium present in the soil into soluble and assimilable constituents 
of plant-food, it is evident that the continued removal of the leaf- 
production of an area injures it not only in the present, but even 
more so also for the future, and that the injury is greater in pro- 
portion to the natural infertility of the soil. Sooner or later, the 
evil consequences of removing leaves become apparent in the lan- 
guishing growth of the forest. In a sandy soil, the most careful 
* qgnservation in other respects will fail to make the trees attain 
their normal size or grow close enough together to form a leaf- 
eanop^. In very rich soils, the trees may still attain their usual 
sfze and form a dense growth, but at a comparatively early age 
they will begin to decay at the centre, so that they will be unable 
to furnish timber of any size. 

The evil effects of lopping are thus extremely grave and incon- 
testable, and yet we have to permit its continuance in many of our 
forests in consequence of admitted prescriptive rights. In the 
higher ranges of the Himalayas, the maintenance of these rights is 
doubtless unavoidable on account of the severity of the climate 
during the winter and early spring, when the leaves of trees are 
almost the only kind of fodder available. But in all other places 
the right of lopping for fodder is totally unjustifiable, as it only 
gives encouragement to improvidence. It is true that the leaves 
of trees are actually lopped only when the grass on the ground is 
dry and wanting in nourishment, but there is nothing to prevent 
the same grass being out in time and converted into hay in anti- 
cipation of j;he coming dry season when the standing dry grass will 
not be fit to be eaten. 

No effort should therefore be spared to suppress, whenever pos- 
sible, the practice of lopping. Where we are powerless to stop it 
entirely, it should at least be restricted within the narrowest 
possible limits, and be regulated on lines having for their objective 
the safety of the trees lopped. In forest regions rich in species, 
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there will nearly always be many kinds which are more or less 
useless from the point of yiew of timber and firewood, but which 
yield good fudder. Every endeavour should be made to confine the 
lopping to such species, and even then the lopping should be 
effected in such a way as to maintain, to the fullest extent possible 
under the circumstances, the productive power of the trees lopped* 
A tuft of foliage at least 5 to 10 feet deep, according to the height 
of the trees, should be left, and the branches below this level should 
be out, with sharp tools, with a clean section, in order to prevent 
unsoundness and to enable the buds at the base to throw out new 
vigorous shoots. If the quantity of loaf fodder to be furnished is 
large, a regular rotation of from 2 to 5 years should be established, 
the forest being divided into as many blocks, of which only one 
at a time is to be kept open for lopping. Advantage should be 
taken of the trees and poles to be removed in the ordinary course 
of fellings, by allowing them to be lopped for several years pre- 
ceding their exploitation, thus furnishing at once a not inconsider- 
able portion of the total amount of fodder required. In coppiced 
forests, the entire stock of a coupe may be lopped just before it is 
felled. 

When the amount of lopping admissible is very heavy, and it is 
found difficult or impossible to regulate and control it without 
serious injury to the forest, the best plan is to set aside a portion 
of the area exclusively for fodder purposes, and in this area to 
pollard the trees, either every year or after the lapse of a recurring 
number of years, according to the system of pollarding adopted. 

The leaves of trees and shrubs, like grass and the leaves of pulse 
crops, may also be dried and stored up for future use. The leaves 
of various species of Zizyphua are used in this way. As a rule, 
dried leaves make very poor fodder for cattle, but sheep eat them 
with avidity and thrive on them. 

Section II.^Leavbb fob manure. 

The practice of using vegetable ashes as manure for field crops 
is one that dates from pre-historic times. The original inhabitants 
of India probably grew nearly all their crops in forest clearings 
in the ashes of the felled trees and other vegetation. ^In spite of 
injunctions in the Vedas to save forests from fire, the Aryans 
adopted the customs of the aborigines, in the hilly regions where 
forest vegetation grew in luxuriance. Even in the plains, where 
mltivation made rapid progress, the idea that leaves and branches 
•opply valuable ash was not forgotten, and the jungle was out and 
spread over the fields, where it was burnt. In this manner, pre- 
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8oriptio& fi8fl established rights which the present Government has 
in most oases/ with certain restrictions, admitted. The exercise 
of such ^hls beihg more universal even than lopping for fodder, 
and i^elrat is, in the opinion of the people and a powerful section 
of the o£Bcial class, identified with successful agriculture, is so 
much the more difficult to suppress, although it is utterly indefen- 
sible and is always followed by the gravest consequences. 

The only system of using tree-loppings for manure, of which any 
serious defence has ever been athimptod, is that called rah in the 
Konkan districts of Bombay and heta on the Malabar coast and in 
Mysore. It prevails especially in districts where the wet cultiva- 
‘ tion of rice is practised and the seedlings are transplanted from a 
nursery, and consists in preparing the seed-beds by burning layers 
of oowdung or brushwood with subordinate layers of leaves, grass, 
rice straw, and earth, in other words, in using a kind of surkbi ash 
for manuring the seed-beds. For this system it is contended that 
it is the only one which gives good and certain results in the 
peculiar circumstances in which those districts are placed. These 
c^rcu instances are (1) the absence of heavy showers before June, 
when it is necessary to raise the seedlings if they are to be really 
strong at the time of transplanting ; (2) the very heavy early 
rainfall ; (3) the heavy continuousness of the early rains ; (4) the 
early closure of the rains ; (5) the absence of rain from the Korth- 
East Monsoon ; and (6) the absence of facilities for water-storage. 
Owing, it is said, to these peculiar conditions, seed cannot be sown 
until the rains have set in, and the seedlings have to be forced, so 
as to enable the crop to mature within the short period during 
which the rain continues. Professor Wallace of Edinburgh has 
lent his powerful name in support of this system, but by merely 
re-echoing the opinions he heard in Bombay. There is really no 
reason why the rice cannot be forced by other means. A very 
simple expedient, which would help very much to shorten the time 
the crop would require to be on the ground, would be to force 
germination before the seed was sown. 

In Southern India sugarcane fields are also often rabbed on 
account of the large quantity of manure required by this class of 
crop. A system of rab was once largely practised in parts of Cen- 
tral Europe and supported by arguments just as specious as those 
now employed in India ; but these arguments could not stand 
before the march of science, and what was once considered a neces- 
sity has now received unqualified condemnation on every side. 

Even if we assume, for the sake of argument, that the burnim( 
of leaves on the surface of seed-beds is necessary, it is impossible 
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to understand why dead fallen leaves should not fully serve the 
purpose. Whether we burn the leaves taken off green or collected 
only after they have been shed naturally, the ash constituents left 
liehind, after the burning, are practically the same. But, on the 
other hand, for the forest itself, the removal of green leaves means 
arrested vegetation and the irretrievable loss of all proteid matters 
and starch, besides whatever other useful constituents dead leaves 
contain. There is hence no reason why lopping for rab should not 
be stopped, even if vigorous rice sellings cannot be produced 
without burning leaves on the surface of the beds, for dry leaves 
could take the place of the green material. The only excuse for 
rab thus seems to bo that the green leaves, being attached to the 
branches, are more conveniently collected and carried than dead 
fallen leaves. 

In the outer Himalayas, loppings of broad-leaved trees are 
spread over ginger and turmeric fields as a mulching and to keep 
the soil loose and warm. At the same time they enrich the soil * 
by their decomposition. But there is no reason why a mulching 
of straw would not be as effective, while the manurial properties of ^ 
the leaves could be made good by applying an additional quantity 
of oiher manures. 

The day must come when, with the marsh of progress and wealth, 
this very primitive practice of using the leaves of forest trees for 
manuring fields will be discontinued, just as the barbarous system 
of clearing and burning the forest for cultivation has already given 
place to settled agriculture. Until then, however, we must resign 
ourselves to arrange for its continuance with the least possible injury 
to our forests. In the first place, whenever we can do so, we ought 
to substitute dead fallen loaves for green lopped branches. In 
next place, the practice should be rigidly excluded from all areas 
intended for the production of Umber. In fuel forests, the adoption 
of the coppice system on short rotations should bo taken advantage 
of to furnish a large supply of small branches and leaves at each 
exploitation ; and to save people from coming long distances, there 
should bo numerous small working-circles. The establishment of 
such small circles of course means excessively detailed work and 
a large staff, and therefore heavy expenditure. But Government 
must be prepared to face these drawbacks, if it rules the continuance 
of the cause, thereof. In mere grazing reserves, the same rule 
must be adopted as for fodder-lopping, namely, restriction of the 
lopping to definite species and maintenance of a crown Ut least 
1^ to 10 feet deep. Where there is a mass of low shrubby vegetation, 
such vegetation may be out back once every two or three years, 
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a short rest being given to enable the soil as well os the root-stocks 
to reoovere 

The reffulation ‘of the removal of dead fallen leaves and the in« 
ilaenee or the, practice on the forest are described in the next 
Section. 

Section III. — Leaves for litter. 

The loaves of broad-leaved specios, when they die and fall oiF 
bocome so brittle and rot away so quickly, that the only dry leaves 
that can bo used for litter are the fallen needles of conifers. When 
the leaves of broad-leaved species are cut green and then dried and 
spread under cattle, the object is more that of providing fodder 
and of using the leaves directly as a manure than of obtaining an 
absorbent medium for the easy and convenient collection of the 
droppings and urine of the animals. Thus nothing more need be 
said hero regarding the use of the green loaves of trees and shrubs 
than what has already been given in the immediately preceding 
Section, and consideration must hence be limited exclusively to the 
utilization of conifer needles. 

^ho needles of the pine tribe, as they contain the largest proper^ 
tiop of fibre, are the best adapted for litter. On the other hand, 
the needles of the other species of conifers which grow on an exten- 
sive scale, namely, the firs and deodar, and in certain parts of the 
Himalayas, also the larch, yield almost as much ash as the leaves 
of most broad-leaved species, and have, therefore, a high intrinsic 
manurial value. 

The sweeping away of the entire annual fall of leaves is obvious- 
ly fatal to the productiveness and maintenance of the forest. But 
since conifer needles decompose very slowly, and, unless crushed 
by artificial means, form a thick covering over the ground which 
prevents all reproduction by seed, the raking away of a portion of 
the annual fall is more beneficial than hurtful • The operation in 
question not only diminishes the thickness of this obnoxious cover- 
iug, but also helps to crush whatever portion of it is left unre- 
moved. 

The injurious effects following the removal of the layer of dead 
leaves covering the soil are greatest (1) on sloping ground, espedt- 
ally exposed hill-sides, since the soil there requires all the protection 
that can be given it to prevent erosion and impoverishment by the 
rapid downward fiftration of water ; (2) on bi^ soils, in a forcing . 
climate, with naturally quick-growing species, and in youth and in 
old age, for in all these oases the presence of a large quantify of 
plant-food in the soil is an absolute necessity ; (8) in open foreet| 
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'where of oourse every bit of the exiguous annual leaf-fall must he 
preserved ; (4) in coppice, in which class of forest the soil is more 
or less completely exposed during half the rotation, so that the 
protection of the fallen leaves is an absolute neoessity during that 
half, and their preservation and conversion into hnmus under the 
leaf-canopy during the other halt is the only means of maintaining 
the productiveness of the soil ; and (5) during the season of vege- 
tation, when the soil must be in the most favourable condition 
possible. 

In regulating the removal of dead leaves, two precautions must 
never be omitted : (1) a rotation must be established, and (2) 
measures must he taken to ensure a part of the annual fall being 
left on the ground. The length of the rotation will depend, princi- 
))ally, upon the nature of the soil and locality and the largeness of 
the demand, and, secondarily, upon the component species, the age 
of the crop, and the method of treating the forest. The more un- 
favourable the soil and locality and the heavier the demand, the 
longer must be the rotation. So also a young or tfn old crop, an 
exacting species, and a system of treatment which exposes the soil * 
for long intervals, will require a long rotation. The saving of some 
portion of the annual leaf-fall is ensured by allowing the dead 
leaves to bo collected only while they are falling and only during 
the firet half of this period, A combination of the two precautions 
in question will never fail to result in a considerable quantity of 
leaves being left on the ground to decompose and form humus and 
enrich and improve the mineral soil below. 

Section IV. — Leaves for thatciiino. 

Where palms grow in abundance, the leaves often form the en- 
tire thatching put into a roof. Before using the leaves, they should 
be placed over one another, on a (^^y floor, with the leaflets proper- 
ly spread out, so that they may dry quickly and well flattened out. 
When dried thus, they are easily arranged over one another in the 
roof. If the leaflets are long and narrow, like those of the cocoa- 
nut palm, they may be plaited together into a sort of matting. 
Palm thatching seldom requires renewal oftener than once in three 
or four years, and then too it is only the upper layers that need 
replacement. Thatching composed of leaves of the WaUiohia derr- 
eijkra is extremely durable. 

The leaves of other species, and also often of palms, are laid 
under or between grass thatch. By increasing the tightness of the . 
roof, they enable it to be made extremely thin and light. Before 
the leaves can be used, they must be dried, after being pressed to- 
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gether and tied up in bundles. The leaves of teak and of Bauhinia 
Vahliiy espeoiallur the former, are extensively so used and constitute 
an article of considetahle export. Any broad fibrous leaf serves for 
thatching, 4[nd accordingly the leaves of many other species, such 
as Butea fromdosa^ SemecarpuB Anaeardium^ IHoBpyroa Melanoxylon^ 
Ac., are often usod in the vicinity of forests. Matting of palm leaves 
is often placed directly over the timbers of a roof before the grass 
thatch is put on and lasts for more than ten years. 

Section Y. — Leaves fob tanning. 

• The leaves of a few species, such as AnogmttuB htifoliay Rhus 
Cofmus, &o., are used in tanning. The leaves should he collected 
only when they are mature, hut while they are still full of sap and 
liefore their colour changes previous to their being shed. The 
change of colour results from the appearance of colouring matters, 
which have their effect on the leather. Hence for white or light- 
coloured leathers there ought to he no delay in picking. The high- 
est quality of leaves is obtained nearest the ends of the branches. 

' Afftr being picked, the leaves should he first wilted, then spread 
out and quickly dried, either in the sun or on racks arranged one 
above another in a heated room. To accelerate the process, the 
leaves should be frequently turned. Leaves properly dried should 
be greenish. For convenience of export, the leaves should he 
ground into a coarse meal. 

The dried leaves of the various species of Rhus used for tanning 
contain 16 to 24 per cent, of gallo-tannic acid, and make a soft, pale- 
coloured leather. The leaves of Anogeissus give a similar leather, 
and the samples analysed by Professor HUmmel yielded 15^ per 
cent, of tannin, while those of the leaves of PhylUinthuB 
gave as much as 18 per cent. The decoction of the leaves of both 
these species obtained by the Professor was of a pale yellow colour 
and slightly turbid. 

Seotioh YI. — Some other uses of leaves. 

The leaves of Melaleuca Leueadendron yield the Cajuput oil of 
commerce. ^ The leaves of Terminalia Cettappoy Baveaurea sapiday 
and some other species are used in dyeing, those of the first giving 
a black dye. The leaves of Butea frandosay Bauhinia Vdhliiy and 
Cofdia Mym are very largely used by Hindus in the place of plates 
and cups. The plates are formed of several leaves pinned together 
with long spines or stiff grass stalks, while the cups consist of one 
or several leaves bent and pinned to the proper shape. The samei 
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leaves are also ased by shopkeepers to wrap round grocery and 
other small articles that they sell* J^or these various purposes the 
leaves in question are exported to great distances. The leaves of 
the plantain are also used for plates. Both the leaves of the plan- 
tain and of species of Bauhinia take the place of paper in the ciga- 
rettes smoked by the people of the Western Coast, while the leaves 
of Cordia are used to cover Burmese cheroots. The dried leaves of 
nim, Vitex Negundoy and some others are used as inseotifuges. 
Pine needles, digested in a solution of caustic soda, yield more 
than 80 per cent, of their dry weight of a fine fibre (pine wool\ 
which is made into felt and is woven into cloth resembling wool- 
len fabrics. 

CHAPTER V.— UTILIZATION OF MINOR PRODUCE OBTAINED 
FUOM FELLED WOOD. 

The stem, besides yielding major produce, vur., timber, firewood 
and wood for charcoal, furnishes many other useful products that 
are extensively used. They may be grouped under the heads of 
(1) dyes and other extracts, (2) oils and the various products of ' 
distillation, and (8) starch. 

Sbotion I.— Dyes and other extbaots. 

The heart-wood of every species owes its colour to a substance or 
substances which can be used in dyeing ; but those substances 
must bo capable of being extracted with ease and in sufficient 
abundance to have a commercial value. In spite of the very slight 
knowledge possessed by our dyers of the various modes of mani- 
pulating dyeing substances, a great many dye woods are already 
used by them as well as by the general population. The Jack wood, 
PUcospermum epinomm, and various others yield a .yellow dye. 
Pterocarpua eantaliuua gives a very pretty salmon-pink dye, CasaaU 
pinia Sappan and AdenatUhera pavonina a red dye, Cpnometra 
ramiflara a purple dye, and so on. But the most common colour 
yielded is some shade of brown. The easiest way to obtain the 
dye from wood that has been sawn is simply to boil the saw-dust. 
But for work on a commercial scale, the wood, before being boiled, 
would be most quickly reduced to thin shavings on a lathe. 

The two best known and most widely used wood-extracts are the 
eutch and katha of commerce, the former being used principally 
as a dye and exported to Europe, the latter being chewed with 
betel and the betel leaf. From Upper Burma alone the annual 
exports, a few years before the annexation, amounted to 150,000 
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maundS) valued at Rs. 11, 00, 000* Since then, owing to restrioted 
cuttings in oonseqnenoe of reckless utilization during the late 
dynasty, they have diminished 50 per cent, in quantity and about 
40 per cent, in value. In Lower Burma, in two Divisions alone 
(tnV., Tharawaddy and Prome), the annual revenue from outch is 
not less than half a lakh of rupees. In India proper, the manuTao- 
ture is on a much smaller scale ; nevertheless the quantity carried 
by rail and river in 1888-89 was over 88,000 maunds, valued at 
Rs. 5,00,000.* Many of our dark-hearted trees, such as Ilard^ 
ujickia himta^ Soi/mida fehrifmja^ &c., would, no doubt, yield dye- 
ing extracts quite us valuable as cutch. Industry and enterprise 
alone are wanting to bring thorn into use. 

Section II. — Oils and otheb pboductb of distillation. 

The oils at present distilled from wood are those obtained from 
sandal-wood, from teak, from deodar, an^ from pines (chiefly P. 
longifoliay Khasya^ and Merkaait)^ 

Amongst those, the only articles of commerce are the produce of 
the^andal-wood, Pinna Longifolia^ and teak, the rost either having a 
very local use or being manufactured to meet an occasional demand. 

The process of manufacture of sandal-wood oil will be described in 
Part III. A large quantity of wood is now wasted which would pro- 
fitably bo used for distilling the oil, and tho establishment of stills 
in all the sandal-wood forests of Madras, Mysore, and Coorg would 
permit of those forests being worked and treated on a much more 
intensive system than can be adopted under present circumstances. 

TEe oil of tho deodar and Pinna longifolia, as well as of teak, is 
obtained by destructive distillation. The method of distillation 
is extremely primitive. Chips of tho wood, long enough not to 
fall out, are put into an earthen pot with a narrow mouth. The 
chips arc set on fire, and the pot is inverted into another, with a 
broad mouth. As the wood bums, tho vapour of the oil condenses 
against the sides of the upper pot and the oil trickles down into 
the lower one. Sometimes the wood is not set on fire, but the two 
pots are so arranged that the inverted one is surrounded with fire. 
In either case, the produce obtained is never quite pure, as tariy 
ma^rs and acids distil with the oil and discolour and taint it. 
This is, however, actually no disadvantage in the case of tho coni- 
fer oils, which are at present used only for friction in rheumatism 
and skin diseases. Teak wood oil is rubbed info inferior woods to 
make them more durable and to give them tho odour and oiliness 
of teak wood. In each cue of these cases, tarry matters and a < 
small quantity of acid probably add to tbo effectiveness of the oil. 

* For farther particnlars regarding catch and katha, Part III. 
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Teak wood oil, being siocativei is also sometimes used in the place 
of linseed oil. 

The oth^r prodncts of distillation of wood, in which there is a 
trade, are acetic acid, wood-spirit, creosote, and tar. Of these, tar 
alone is made in this conntry, and that, too, only on a very small 
scale for local consumption. The method of preparing wood-tar 
directly has already been described on page 147, and will again be 
further noticed in Chapter lY. of Part 111. Although wood-tar 
can never compete with ooal-tar in the general market, there is 
still plenty of room for its more extended use in and near the 
areas where deodar and pines grow. 

The method of dry-distilling wood will be explained under the 
head of charcoal-burning in Part III. Tho acetic acid obtained 
directly from the distillation is full of various other products, and is 
in that condition termed pyroligneous acid. The pure acid is 
separated in the form of an acetate of lime, which is then heated 
with sulphuric acid, or, better still, hydrochloric acid, the base 
going to form sulphate or chloride, as the case may be, and setting 
free tho acetic acid. Acetic acid is a powerful solvent of various * 
organic bodies, camphor, resins, essential oils, phosphorus, &o. It 
is extensively used in the treatment of gums, caoutchouc, and 
various albuminous substances, in the manufacture of paints ahd 
varnishes, and as a drug. The uses of vinegar are well-known. 
The crude pyroligneous acid, owing to its containing creosote 
and other hydro-carbons, is a powerful antiseptic. Finally, acetic 
acid forms a series of salts, or acetates,” of special value in calico 
printing, dyeing, and other branches of industry. 

Wood alcohol is, however, the most important product of the dry 
distillation of wood and constitutes about 1 per cent, of the distillate. 
Combined with sugar alcohol' in the proportion of 10 parts to 90 
of the latter, it becomes the methylated spirits of commerce, a 
product of such wide use in the arts and manufactures and in the 
scientific laboratory. Bleaching powder acting upon wood spirits 
produces chloroform. Ether is prepared by boating .alcohol with 
sulphuric acid. 

^e products of the dry distillati6n of wood comprise, besides the 
substances already mentioned, all the substances, such as paraflBn, 
benzene, &c., yielded in much larger quantities and at infinitely 
less expense by the distillation of coal. 

Bbction III. — Stabch. 

The only woody Indian species from which starch is extracted 
are a few palms, such as Caryoia urens^ Pheenias acauZts, Arenga, 
and Oorypha. This starch is, however, only consumed locally 
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and has praetioallj no markot va}tie.r Bat there is no reason why 
it should not beSome an article of trade. Owing to the peonliar 
structure of the stems of palms, the oentre consists entirely of 
cellular tissue rich in starch, the quantity of which is generaUy 
largest towards the base, where the reserre materials are prmoi* 
pally stored up. The starch is easily separated from the tissues 
oontaining it. These tissues are crushed and well rubbed and 
washed in water. The whole is then thrown upon a fine sieve, 
through which the starch passes with the water. The water is 
evaporated and only the starch remains. 

CHAPTER VL— UTILIZATION OF MINOR PRODUCE FROM 
WOODT BOOTS. 

The roots of woody plants yield (a) food for man (s.p.| yams, 
Pusmna tuhcrdsa, Ac. (b) drugs (c.p., StrychnOB JITiMMiomuxi, 
HemiAeBmuB tWtcus, CiBsampelos Parei/ray mudar, some barberries, 
Ac.); (c) fibres JButea frondoBa, the aerial roots of some figs, 

Ac.) ; (d) dyes chay or IledyoHB ^mbellatay known as Indian 

madder ; Subia cordifoliay yielding manjity a product much resem- 
* bling madder ; Morinda eitrifoliay yielding a scarlet dye^ species of 
Berberisy a yellow dye, Veniilago MaderoBpatana orange by itself, 
chocolate with chay, and black with galls ; and so on). Many 
edible wild roots contain some acrid principle which can be got 
rid of only by long boiling. The fibres of the roots of the Butea 
frondoBa are easily separated by beating the whole root with the 
back of an axe. These fibres, however, make only very coarse 
cordage which becomes brittle in drying. Strips of the fresh^cut 
root are used for tieing up thatch. 

CHAFTKE VIL— EXUDED PRODUCTS. 

These are very numerous and of extreme importance. They 
may, ior our purpose, be divided into (1) sugary sap, (2) gums, 
resins, and varnishes, and (3) rubbers. 

Section L— Sugary bap. 

The utilization of suoh sap is tbe basis of a very extensive in- 
dustry. In India, the palms are tbe only family which contain 
trees tibat yield sugary sap. Those usually tapped are the oocoa- 
BUt and palmyra palms, the Cafyota firms, the Arenya Bcusehari^ 
ferny &e Nipa fmtusanB and the wild date palm. The first four 
yield juice from the out stalk of the infioresoenoe before the flow- 
ers appear, the last from incisions* made in the stem at the base of 
Ae lower leaves, which are out off. The sap, or toddy as it is oaUed, 
of these palms, flows in abundanoe. While it flows it is ooUeoted 
twice a day, tbe daily yield varying from a pint or two to several 
gallons. Nearly every spathe may be tapped, and the yield, there- 
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fore, depends on the number of spathes developed or outs made# 
The same spathe or out goes on giving toddy for nearly half the 
year ; but periodically, about once, tvrioe, or thrice a week, a thin 
piece has to be sliced ofP to freshen the wound. In the case of the 
wild date palm, the sides of the incision are freshened pn<M fL dijlT 
for three days running each week, and the quantity of juiee eid" 
leoted in the morning after each re-cutting is, in l^ngal, respec- 
tively 16, 6^, and 8 pints. During the throe remaining days the 
outflow is insignificant and the trees are allowed to rest before 
being cut again. 

The toddy is largely drunk ; but the greater portion is ferment- 
ed and made into spirits and vinegar, or boiled down into raw 
sugar, which is refined at Gossipore in Bengal and in many places 
in the Madras Presidency. Toddy is nearly as rich in saccharine 
matters as cane juice, and as, unlike this latter, it is entirely free . 
from colouring matters, chlorophyll and other impurities, the sugar 
it yields is much easier to qlarify. The proportion of gur obtained 
from date juice averages one-tenth by weight. The palm gur, as 
actually made, contains a large proportion of gluten, which causes ' 
it to deteriorate sooner than cane gur. 

Section II. — Gums, Resins, and Vaenibhes. 

Gums are degradation products of the secondary cell-wall. The 
essential constituents of gums are arahin^ cerann, and bassorin^ 
and according to which one of those three is present or preponder- 
ates, we have gum, arable, cherry gum and gum tragacanth. 
Other constituents of gums are dextrin, sugar, tannin, colouring 
matters, and mineral ingredients. The various kinds of gum 
arable, the type of which is obtained from several species of Acacia, 
are readily soluble in water at all temperatures and have the same 
composition as starch. They are the only gums which can be used 
for adhesive purposes. Cherry gum, to which category belong the 
exudations of Bauhinia Vahlii and Timpesia populnea, is insoluble 
in water, but absorbs it greedily and swells up into a transparent 
jelly-like mass. Boiled with a small quantity of soino alkali, it is^ 
converted into gum arabic. Gum tragacanth, which is typically 
represented by the gum (hatha) of the Sterculias, of Cochlospermum 
Gossypiumy of Eriodendron anfiactuosumy and of the cocoanut 
palm, is also insoluble in water, but, above a certain low minimum 
temperature, it absorbs water energetically, increasing enormously 
in bulk. It, however, becomes soluble when treated with an 
alkali. When acted upon by weak sulphuric acid,, it yields a 
sugar that is incapable of fermentation. Most of our gums are 
mixed gums, that is to say, they contain two or all three of tiiO 
throe main constituents. Gums have various uses besides their 
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employment as adhesive material. Thej^ are used in pharmacy 
as a medium f Jr medicaments and as mucilage for toothing in- 
ternal inflammation ; also directly as a medicament itself. They 
are also largely employed in calico printing, in sizing paper, and* 
in confectionery. 

Resins are also degradation products of the cell membrane, but 
sometimes they are derived from flne-grained starch. In most 
species, the change into resin is brought about in those cells the 
vitality of vrhich has been diminished from any cause. It is for 
this reason that resin is found in greatest abundance in the region 
of wounds, and that the stumps of felled pine and deodar trees 
become almost transparent with the large phroportion of resin 
formed by the degradation of the cell-walls. Resins are soluble in 
alcohol, ether, and carbon disulphide, but insoluble in water. They 
burn with a bright or a smoky flame. 

Resins may be classified into (1) true resins, (2) gum-resins, 
and (3) oleo-resins. The true resins are (a) hard or copaline, as 
the resins of Vateria indica (piney), Hopea odorata, Dipteroearpus 
tvbmtculatuay Shorea spp., and Canarium hengaUme^ or (fr) soft or 
tlemiiy as the exudation of Boswellia thurifera. The gum-resins 
embi'ace three sub-classes, (a) the emulsive (<’.y., gamboge of 6rar- 
einia Morelia and kino of Fterocarpus Marsupium and Butea fronf^ 
do$a), (b) the fetid («.^., asafcetida and the exudations of Gat*denia 
lucida and gummifera)y and (e) the fragrant, this last being further 
sub-divided into two sections, represented respectively by the exu- 
dations of Balsamodendron (bdellium) and mango, and that of the 
genus Styrax (gum benjamin or benzoin). The oleo-resins embraee 
balsams {e,g.y the gurjun “oil” of Dipterooarpua turbinattiSy the 
wood “ oil ” of Iceoh and D. zeylanicuBy and the copaiba-like 
balsam of Bardmckia pinnata^y natural varnishes (eg,y the lacquers 
of MelanorrhoBa uaitata, Rhua vemidferay Semeoarpua Anacardium 
and travancoricay Holigarna hngifolia)y and turpentines and tars 
(the products of numerous conifers). 

Oums are found in exploitable quantity only in the bark, while 
resins are formed in the wood as well as in the bark. In the bark 
the resih always occurs in special receptacles (resin. cells or ducts); 
in the wood there may be special reservoirs, as in pines, or the resin 
may be secreted in the vessels themselves, as in the wood of the 
DipterocarpesB. 

According to where the resin'or gum is secreted, and to whether 
the secretion has or has not to be artificially aided, we have three 
modes of coUeotion, uts., (1) collection of spontaneous exudations, 
(2) oolleotion from wounds made in the bark, and (3) collection 
by tapping the wood. 
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Article 1.-— Oollrotiov of BFovTAnom jonmiAioRi# 

Daring the season of rest, especially when the bark beoomes dry 
and cracks, and the tree, unable to transpire, is fall of moistare, the 
low vitality of the nnmerous cells in the bark results in the forma* 
tion of gum. It is also at this time that the outflow of resin is most 
active. The quantity of resin that bursts through the bark and 
exudes spontaneously is too insignificant to become an object of re- 
gular exploitation, and hence only gums are thus collected. Qums 
obtained in this manner comprise those furnished by Anoffeiesus laU- 
folia and some of the Acacias, especially A. arabica. The yield of 
gum is largest after a forest fire, which not only reduces the vitality 
of the trees, but also enlarges existing tracks and creates new ones. 
The prolonged hot dry weather which precedes the setting in of the 
summer rains, however, suffices to produce a large quantity of the 
degradation product, chiefly in the more unhealthy trees ; and we 
have thus a moans, without setting fire to our forests and injuring 
growing timber, of deriving some sort of utility from trees, which, 
although they hold out no promise in respect of wood production, 
cannot, for some cultural reason or other, bo removed. 

AbTIOLB 2.— COLLXOTIOX FBOU WOUXmS MADE IK THE BARE. 

This mode of collection is employed chiefly in obtaining the kino 
of PterocarpuB Marsupiuni and Butea frondoaay the gum of BauJii- 
nia retuaa (semla), and, in poor forests, also of Anogeisaw laii/oliuj 
and the exudations of the Garcinius. In the case of all but the 
last, vortical rows of parallel, slightly oblique gashes, a few inches 
long and about 6 inches apart and penetrating as far as the wood, 
are made in the bark, all round the stem, and also rounds the main 
branches of small trees. The exudation dollecis generally in long 
or globular tears. It is allowed to harden on the wounds and is 
then broken or scraped off. 

The semla is subjected to a very systematic utilization. The 
trees are tapped twice in the year, viz., during the dry seasons pre- 
ceding respectively the summer and winter rains. The gashes are 
cut in March-April and Boptember-October, and the gum collected 
in May- June and I^ovemW-December. ^ rest of from* one to 
two years after each year of exploitation suffices to enable the 
wounds to heal over and the trees to recover completely. Accord- 
ing to Babu Earuna Nidhan Mukerji, the average yield per tree is 
about 5 seers of gum, which sells in the Debra Ddn bazar !rat an 
average rate of Rs. 8 per maund of 82 lbs. The semla gum, like 
ihet of Anogeiaaua, is used in calico printing and is also eaten. The 
yield of kino from Butea frondoaa is about the same as the yield 
of gum from the semla, while that from Pterooarpus trees, which 
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often attain an enormons size, is, no doubt, yerj mnoh larger. The 
firs give resin ofily from the bark, but the yield is so small, that in 
the present state of the market it does not pay to tap those trees. 

The true gamboge is not collected in India, although the tree 
which produces it, Gardnia Mdi^ella, grows in the forests of South 
India. In Ceylon the tree is tapped thus. Thin slices are cut off 
the bark here and there. On the flat space thus exposed the gum 
collects and is scraped off when sufficiently dry. 

Abtiolb 3. — Collection fboh wounds in thb wood. 

This is the only mode of collecting the resins of the Piptero-* 
carpese and of pines. The native method of tapping both families 
of trees is to cut one or more deep niches, according to ihe size 
of the tree, into the stem, at about 4 feet from the ground 
Gd). The height of the niche is about 18 inches and the 
Fig. 63. 

FRONT VIEW. 
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width at the opening about 1 foot. At the bottom it is hollowed 
out into the form of a deep bowl (6 in Section) to receive the 
resin that runs down the sides. This hollow is emptied as fast as 
it fills up ; in the case of Pinna longifolia^ one# in from 4 to 10 days 
when the niche is first made, and at longer intervals afterwards 
wh^ the outflow diminishes. The Dipteroorpece are tapped 
during the d^ hot months preceding the summer rains, Pinna 
Ungifolw during February<.June, after which the resin, although 
it continues to flow, does not do so fast enough to tempt the col- 
lector to extend his work into the rains. In the pine a niche is 
worked for two and three conseoutiTe seasons, unless a forest fire 
occurs and chars all the inside ; and the yield is from 3 to 6 lbs« 
the first year, a little more than half that quantity the second year, 
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and almost as muoh the third year. From time to time, however^ 
the resin encrnsting the sides of the niche mnst be scraped off and 
the wound freshened. The method of tapping jnst described ob- 
viously injures the stem, and as the object of the tappers is to 
obtain the largest quantity of resin, the pines always suffer in 
their growth if they do not become sickly and die. It has been 
found that more than one niche in a tree up to 18 inches in dia- 
meter kills it. The open niche also allows bark and other impuri- 
ties to fall into the turpentine. 

Since 1887 systematic tapping operations have been carried on 
in the Pinua longifoUa and P. exceUa forests in Jaonsar. An 
attempt has been made to follow the system employed in the tap- 
ping of the cluster pine in the west of France ; but as the 
French curved-bladed axe {AbiJwt, Fig. 64 />) was found too 

Fig 64. 
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heaTj by the hill-men, the blase has been made with the ordinary 
hill adae 65 A)> It would, however, be easy enough to 

Fig. 65. 


D 
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get lighter abohots made and the men would soon get into the 
way of using them. Regarding the superiority of the abohot to 
the adae there can be no question. It is more than 'twice as 
expeditious and effective, and for the same size of blaze injures 
the tree less, while the gently sloping edges of the blaze get more 
quickly covered over with the new deposits of wood (compare sec- 
tions in Ftps. 64.and 65). Then, again, in using the adze there is 
always risk of the tool working obliquely tovimris, and exposing, 
the heartwood, and the sides of the blaze can never, from time to 
time, be freshened by the removal of a layer of wood, a mere frac- 
tion of an inch thick, as can be done with the abchoL Fig. 64 D 
represents av^lUae in operation, with a zino or galvanised iron 
gutter g fixed infis the stem at the base of the blaze and a pot 
suspended immediately below, into which the resin drops from the 
gutter. The blaze, which has a nearly constant width of a little 
over 5 inches to begin with, should be made about 16 inches long. 


26 


VOTBS OH THB OTILICATtOtf OF rOllHBTB. 


In Jaonsar it is given a depth, of 4 inches near its lower extremity" 
(see Fig. 65 C). The depth is excessive, but it is impossible to 
make a shallower cut with the wretched adze used. The adze or 
abchot, whichever is employed, should always be almost as sharp as 
a razor, as a blunt edge, instead of cutting the resin ducts with a 
clean section, would bruise and lacerate the surrounding walls and 
thus choke up the entrance to the cavities. To preserve the 
edge of the tool, the dead, rough bark should be removed with an 
ordinary axe, and all old dry resin scraped oif with a khurpa before 
using it. In Jaonsar the receiving pots were originally of iron, 
but they were so frequently stolen, that they are now made of 
ordinary baked clay, and are practically merely small flower-pots 
of about one imperial pint capacity. 

• As the gutter consists of only a thin flexible metal plate {Figt. 
64 A and T, y) a groove is made to receive it with a curved chisel 
{Fig. 64 E). The metal plate is inserted into this groove and 
driven home with light blows. 

Once a week, and even oftener when the rosin flows very freely, 
the blaze must be freshened, as some of the exudation dries on* 
the surface, thus clogging it and arresting the outflow of resin. 
In freshening the wound, a thin slice of wood, not more than the 
thickness of ordinary writing paper, should be taken off. * At the 
same time that the blaze is freshened, it shouliji be extended up- 
wards a small fraction of an inch at a tune, so that the blazes 
become generally longer with the advancing season. 

Our experiments in Jaonsar have now gone on for three years, 
and there is still no point of any blaze either in PinuB Jmgifolia 
or in P. eweeUa from which resin is not still oozing out. In the 
niche system too, in the case of P. longifoUa^ the aggregate ontflow 
during the second and third years exceeds that of the first year, 
and is very nearly as large in the third as in the second year. 
Such being the case, the extensicn of the blaze upwards should 
be effected very gradually, and when the length of any blaze 
becomes so great that the resin from the upper portion Incomes 
too thick to run down freely until it reaches the gutter, a second 
gutter should be inserted about two feet above the first. The 
resin from this gutter may be allowed to drop directly on to the 
lower one, or a second pot may be bung on one side of the blaze 
and the gutter so shaped as to carry the resin sideways into it. 
It would not answer to suspend the second pot in a line with the 
blaze, for then the continued freshening of the blaze irould become 
an impossibility, or would at any rate be extremely incommoded. 
If experience shows that it is desirable to extend the blazes to a 



MOTIB OW TBB UTILIZAyiOlt OF rOHBBTB. 


27 


height of several yards, a series of snoA gutters and pots will have 
to be fixed o&e al>ove{, another. 

Experience Both in Jaonsar and in the Punjab has proved that, 
although the flow of resin is most active during the season of rest 
and when the weather is warm and dry, it still continues to ooze 
out in fair, and sometimes in considerable, abundance throughout 
the rest of the year. Pots left hanging in winter, under the snow, 
have been found to have overflowed with resin. It is, therefore, 
for consideration whether somewhat larger pots than those now used 
should not be tried, and due arrangements made for carrying on oper- 
ations during the entire open season. • Rainy weather is no draw- 
back at all, for water being lighter than the resin cannot prevent the 
pots from filling with the latter. Large pots would also necessitate 
less frequent visits to each tree in order to coUect the exudations, 
and one man could then look after more trees than he does now. 

The blaze system of tapping, although it is only in an experiment- 
al stage, already promises to produce a larger outturn than the niche 
method. The two systems, carried out with chir trees situated in one 
*and%e same area, gave the following yield in the first year 

Average per niche, ... ... ... 7*4 lbs. 

,, ,, blaze, ... ... ... 6*2 ,, 

The niched trees were all large and specially selected, 20 in 
number, while the hlazed trees numbered 8,221 and covered a 
whole hillside of about 200 acres only, so that many of them were 
quite small and not very vigorous. In the second and third years 
the niched trees gave respectively 4*9 and 4*5 lbs. pdr niche, 
whereas the corresponding figures for the blazed trees were 7 
and 8 lbs.* respectively per blaze. Even if the blaze system did 
not increase the yield, it at least saves the base of the stem from 
complete mutilation, and as it determines a flow of resin in the 
trunk uniformly in every direction, it will produce more highly re- 
sinous and therefore harder and more durable timber. Mr. Mann 
says that a single long blaze is often made in the trunk of Khasya 
pine trees one year before they are felled, with the object of increas- 
ing the amount of resin in the wood. The wood of trees so treated 
contains 16 per cent, of its total weight of resin. 

A remarkable fact brought to light by the ezperimeiits in Jacn** 
sar deserves to be mentioned. If a blaze goes through the sap- 
wood of the Pinua longifolia^ the exposed heariwood soon becomes 
full of cracks and dries up at the surface, and ultimately the flow of 
resin from the blaze is almost completely arrested. In the PintM 

• The two hat figares are only approximate, as the eiaot figures have not yet 
been oommuuioated to the authoc. 
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eaceUay however, the ontflouf of resin apparently remains nnaffeoted, 
even if a portion of the heartwood is removed in making the hlaze. 

Those of onr conifers, the tapping of which is likely, in a near 
future, to become a large and profitable exploitation, comprise the 
three pines, Khasya^ Merkuni^ and longi/oliuj and perhaps also the 
exceha. The aggregate areas covered by these pines are estimated 
respectively at ronghly 200, 50, 2,000, and 100 square miles ; but 
in these figures is probably included a large proportion of poorly 
stocked areas. The resin of the Khasya pine is the best, as it yields 
a purer oil than any other conifer resin in the world. The oil of 
Pinus langifolia is the least pure and has the least pleasant odour. 
It has also the great defect of not drying quickly — a characteristic 
which unfits it for the manufacture of varnishes. Excluding im- 
purities, the turpentine consists of 18 })er cent, oil and 82 per cent, 
colophony. The corresponding figures for Pinue eaceUa are 22 
and 78 respectively. 

The utilization of the various turpentines will before long give 
rise to an important forest industry from the borders of Afghanis- 
tan to the frontier of Siam. A short account of the manufacturing* 
processes through which the raw product passes will hence be given 
ill Part III. 

Section III.— Caoutchouc and its allibb. 

These substances are found suspended, in the form of small gra- 
nules, in the latex of numerous plants belonging principally to the 
JEupharMacecB^ Apocynacea^ Asdepiodea^ Sapotaceaiy LobeliacecBf and 
Urtieacea. The latex, after a shorter or longer exposure to the air, 
becomes coloured brown, and the granules separate of themselves 
from the rest of the liquid and form a solid independent mass. 
Caoutchouc is insoluble in water, acids, alkalies, and alcohol ; so- 
luble, but without any chemical change, in carbon disulphide. Its 
composition is complex, but its market value depends upon a pro- 
portionate abundance of the elastic substance, with a relative ab- 
sence of a certain oxidized, viscid, resinous body soluble in alcohol, 
whose formation is in great measure prevented by rapid evapora- 
tion of the milk and other means of avoiding oxidation. 

In India the only species tapped on a large scale for caoutchouc 
is the FiofU etaatica. In Burma Parameria gkmdulifera is said to 
yield a product equal to the best Para rubber, and Ureeola eaouleTita 
is described as very abundant, but not yielding as good a rubber. 
Both are Apocynaoeous climbers. They are not tapped, but out 
down, and the bark is at once stripped off and hoi^id. The hot 
water, however, causes much of the milk to coagulate inside the 
bark and thus reduces the yield very considerably. 



Mcrrst OM THI DTILISATIOM OF FOUMSTI. 


29 


The FicuB elasttca tlfrows out numerous large aerial roots, some 
)f which run for majuj feet along the ground. Both the stem and 
:hese roots are tapped, the latter being more productive. February- 
MLavch is considered the best time for tapping. Oblique incisions, 
ibout 8 inches wide across the middle, are made right through the 
bark. The exudations, if abundant, are received in conical cups 
made of folded leaves (pots would surely be more convenient and 
sfPective) ; otherwise they are allowed to concrete on the wound. 
Native collectors often allow the milk to run down into holes made 
In the soil. The incisions used to be made only 1 foot apart, but 
this was found to weaken the trees. In the Rtate forests an inter- 
val of 2 feet is now adopted ; and in tapping the same trees again, 
the new incisions are made between the old ones ; as if these latter 
are opened again, not only do the trees suffer "in vigour, but the 
yield of milk is diminished 50 per cent. If the milk is left to it- 
self, it solidifies in about 20 days, when it is stripped off the wounds 
or taken out of the leaf-cups or holes in the ground, and kneaded 
into a ball, whence the designation of bali rubber for this product. 
L^f or slab rubber is thus prepared. The fresh milk, collected 
within 24 hours after incision, is poured into boiling water, and 
the mixture is briskly agitated until the rubber separates and can 
be handled without sticking and kneaded. A more elaborate plan 
is to run the milk into wooden bins partially filled with water, on 
which the rubber begins to float after a time. The rubber, while 
stilkliquid, is removed and boiled over a slow fire in iron pans 4 to 6 
feet in diameter and 2'^ feet deep, two parts of water being added 
and the whole stirred constantly. When coagulated, the rubber is 
removed with iron forks, pressed, again boiled and pressed, sun- 
dried, and washed over with lime. 

The average yield of rubber is one-third the weight of the semi- 
liquid latex. Ball rubber is obviously more im{>ure than loaf rub- 
ber (the impurities often reaching 85 per cent). Owing to longer 
exposure to oxidation, while coagulating naturally, it also gives a 
smaller yield. Even when loaf rubber is made, a certain quantity 
of the ball kind is obtained from what collects subsequently and 
solidifies in the wounds. The ball rubber, when just pulled off the 
tree, contains about 17 per cent, of moisture, wiiioh, however, it 
soon loses after being rolled up and sunned. 

The yield of course varies very much with the size and age of 
the trees and the number of abrial roots, and with the weather. 
Unseasonable rain may wash away almost all the latex. Middle- 
aged trees are the most productive. Large healthy trees have been 
known to yield as much as 150 to 200 lbs.; but the average yield, 
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in the present condition of the forests and plantations^ is only about 
10 lbs. per tree. 

The trees require at least one year’s rest between two tappingSi 
otherwise they decline in health and may even die. Ghimble reoom- * 
mends a rest of two years. 

The total exports of India-rubber from and through Assam 
amountedi in round numbers, to 7,500 lbs. in 1887-88, of which 
1 ,000 lbs. came from Bhutan and other tracts inhabited by hill 
tribes. The price of the rubber at Calcutta fluctuates considerably, 
but the average may be taken at lls. 80 per maund, or very nearly 
lie. 1 per lb. 

Gutta-percha is closely related to caoutchouc. The tree that 
yields the gutta-percha of commerce, Dichopm Gutta (one of the 
Sapotacem) is not a native of India ; but one Indian species, 1). 
polyantha^ yields a very good article, quite capable of exploitation. 
Mr. B. F. DaCosta claims to have discovered in the latex of Ati- 
phrbia neriifoVa a substance having the properties of gotta-{«roha 
and capable of being substituted for it. 

CHaPTBB Vlll.— UTILIZATION OF ANIMAL FR0DU0T8. 

The most important of these are lac and lac dye ; silk ; honey, 
wax, and manna ; and hides, horns, bones, and ivory. Under this 
head may also be included bunting and fishing. 

Section I. — Lac and lac dye. 

The lac insect ( Coccus Laced) frequents a groat many species of 
trees and shrubs, but of these Sehleichera trijuga^ Butea frondosaj 
Zizypkui Jujubay and Shorea laceifera are alone gregarious enough 
to be regularly exploited for lac without resort to artificially-raised 
plantations.* 


* Bemdes the abovepthe following treen and ehrubs are frequentt>d by the lao 

insect 

* 

Acacia arabica and Catechu, 

Garruga pinnata. 

Anona sguamoea. 

Kgdia oalgeina. 

Buicafirendoea and euperha. 

Lagcretrmmia parwjlora. 

Oarisea Oarandae, 

Mang^fbra indtea. 

CcUie lioahurghii. 

Nephelium Litchi, 

Croton laeciforui. 

Ougeinia dalbcrgioidei. 

Balhcrgia laf^olia nA panionUtta, 

Pitkccolobium dul*e. 

JHckroetaahoye cincrca. 

Proeppie spicigera. 

JMickandroHc Xheedii, 

Pterooarpue Mataupinm, 

JBriokena, Sookcriana, 

Schima crenata. 

Miyikrina indica. 

Shorea robueta. 

Faronkt Elephantum, 

Tectona grandis, ^ 

FUm htngalensist cordi/ofia, clas* 

Terminalia tomentosa. 

Uea, glomoraia, and ii\fctAor%a, 

Ziogphue agUpyra, 
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The lao inseoi^breeds twice, and, in Mysore, even three times a 
year, but the spring brood yields the largest quantity of lao. As 
the inseot can survive and form thick incmstations only on twigs of 
generous growth, the trees on which it is cultivated should always 
be pruned and lopped, in order to induce an abundant crop of 
strong juicy shoots. In the case of Butea frondomi^ it will doubt- 
less be best to adopt pollarding outright. 

To cause the insect to spread over the whole tree or bush, the 
brood lac^ as it is called, which is nothing more than fresb-bioken 
lac from which the young insect has not yet swarmed out^ is out 
up into short pieces 6 to 12 inches long and tied up at various points 
in the crown, after being surrounded with a few wisps of straw in 
order to protect the young brood inside from injurious weather in- 
fluences and to create numerous points of contact with the branch 
to enable the larvse to pass over at once. The pieces should be 
tied up in the upper and middle branches, so that any wandering 
larvflB that may fall off from them may not be lost on the ground, 
but find a lodgment on the lower branches immediately under- 
neath. 

The brood lao may be gathered without any danger a whole fort- 
night before the young larvoe swarm out, so that there is always 
time enough to plant them on any number of trees. 

The wood of the tree on which the brood lao is to be tied should 
not be harder than the wood of the tree from which it has been taken 
off ; otherwise the larvss may not be sufficiently powerful to draw 
nourishment from the new host. On the other hand, brood lao 
from harder-wooded trees may generally be safely propagated on a 
softer-wooded one. 

As soon as the larvss issue forth from the lao, they crowd over the 
whole crown, attaching themselves to wherever the bark is soft and 
juicy enough and soon covering the entire length of the twig with 
their incrustations. The male larvse swarm out, attach themselves 
to the bost, and begin to form incrustations round themselves 
exactly like the female larvse. But when they become mature, 
they leave their oeUs to impregnate the females, now also mature. 
Thin exit of the perfect males must not be mistaken for the swarm- 
ing of a young brood ; lao brokmi off at this stage would be utter- 
ly worthless both for propagation and for sale. 

The lac insect is extremely sensitive to low temperaturesand to dry 
beat It has also many enemies. Ants invade lac-bearing trees in 
numbers for the sweet excretions. They bite off the ends of the 
white filaments and thus prevent a sufficient supply of air from 
reaching the insects pbut they are easily kept off by surrounding 
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the foot of each tree with woojd-ashes or bj tempting them with 
other more attraotive food. Monkeys also break off and ohew the 
incrustations for the same s\^eet substance and injure more than 
they can eat. The larva of a moth (^Oalena f) bores through the 
cells, devouring the juicy females. A Tinea also works its way into 
the cells and eats the colouring matter. No mode of prot^tion 
has yet been devised against these two last pests. 

What is not required for propagation is sold. This lac also is 
gathered before the young brood can make its appearance and 
exhaust the dye. In this unprepared condition the lac is techni- 
cally called Btich loo. To obtain the dye, the stick-lao is passed 
under a roller in order to detach the incrustation from the wood 
which it surrounds. The small portion still remaining is picked 
off with the hand. The separated lac is then crushed and washed 
in water, which effectually removes all the dye. The water is strain- 
ed and the dye allowed to settle, precipitation being assisted by 
an admixture of alum or lime. The water is drawn off and the 
sediment collected, pressed into cakes, and dried in the sun. Cot- 
ton wool is often saturated with the dye and used by confectioners ' 
for colouring sweetmeats, and by women for rouging their hands, 
feet, and faces. Since the introduction of aniline dyes, the demand 
for lac dye has become insignificant. 

The resinous portion or teal lac (in this condition termed aeed lae) 
is dried and placed in a long bag of fairly close-woven ootten 
drill. The bag is held by two operators over an open charcoal fire, 
which melts the lac inside. ThQ men, one at each end, now begin 
to twist the bag in opposite directions, so that the melted lac is 
forced through the cloth and drops into a long trough underneath. 
From this trough, which is hot enough to maintain the lac in a 
molten conditioni a third operator throws a ladleful on to a smooth 
hollow cylinder of porcelain or metal filled with warm water. 
Without any delay a fourth operator quickly spreads the lac evenly 
over £he cylinefer with an aloe or plantain leaf. The sheet of lao 
is at once lifted off, and waved altout in the air for a moment or 
two until it is quite crisp. This is the ahellao of commerce. The 
cylinder is kept warm to prevent any portion of the lao adhering 
to it. In Bengal, the shellac is often solidified on plantain stems. 
If, instead of using the cylinder, the melted lac is dropped upon a 
smooth plane and assumes the shape of small ginger nuts, it be- 
comes button laoy which generally commands higher prioes in the 
London market than shellac. ^ 

ScUiiehira trijuga furnishes the most valuable product, a bright 
amber-ooloured lao. The lao of Butea is reddish. 
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The total inlan^ trade in lao in India proper, carried by rail and 
river in 1888-89 ^as composed as follows : — 

Btiok lao, •• 200,000 mannds, worth 86 lakhs of mpees. 

BhellaC| 125,000 ,, ,, 65 ,, ,, ,, 

In India lao is used in the manufacture of bangles, lacquer ware, 
varnishes, and sealing wax ; in Europe for the preparation of spirit 
varnishes, cements, lithographic ink, and sealing wax, and for the 
stiffening of hats. 


Sbotion II. — Silk. 

Perhaps no country in the world is so rich in indigenous silk- 
producing insects as India, the number of species exceeding thirty. 
They are divided by F. Moore into — 

I. — The mulbeert-feedinq qboup, represented by the various 
domestic Bombyces and by the wild Tlieophila* Theophila Huttoni 
is abundant in the North-West Himalayas, but Mr. Cotes says : 

It has not been found possible to rear the worms successfully in 
captivity, and the silk is not made use of commercially at present. 
The worm is bivoltine in Mussoorie.” The name of the group is 
misleading, as several species feed on other Urticaceous plants : 
thus T. religwsa^ the^on of Assam and deo-mooga of Cachar, lives 
on Fious hengalensiB and religioaa^ 

II. — ^Thb Altab and Ebi oboup, comprising the genus Attacua. 
A. Altas is found in many parts of the empire feeding on a variety 
of trees. It is not cultivated, but its silk, when procurable, is 
highly prized. The eri silk, possessing little lustre and not capable 
of being reeled, but extremely durable when woven, is produced 
by A, Rieini, which is entirely domesticated. 

III. — ^Thb Aotiab group. — Selene is found in many parts of 
India on Pierie ovalifolia^ Coriara nepalenaie^ cherry, walnut, Odina 
Wadierj &c. Mr. Cotes says that no use is made of its silk. 

IV. — ^The tubbeb and hooga group, comprising the large genus 
Antlt^rota, The two most important species, and indeed the most 
important of the wild silk-producing moths of India, are the tuaser 
(A. MylUta) and the mooga (A. Assama). The former is bivoltine, 
the latter multivoltine, the first and last crops being most produc- 
tive as well as of the highest quality. Both are largely reared in the 
open air, the tusser chiefly in the Central Provinces and in Chhota 
Nagpur on various trees, the principal of which are TerminaUa 
t<nM9Uoaa and Af^una, Lageratrcmia mdiea^ Cariaaa Carandoa, and 
Zieyphua Jujuba^ the mooga in Assam on MachUua odoratUaima 
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and Tetranthera mcnopetala. The trees haye to be pollarded both 
for convenience and to produce a good crop of leaves. 24 lbs. of 
mooga silk per acre, valued at Rs. 110 to 130, is a good out-turn. 
The espense of rearing is trifling. The cocoons of both the tusser 
and mooga worms can be reeled and yield a valuable silk, that of 
the former being remarkable for its strength and durability and 
consisting of tape-like, not the usually cylindrical, filaments. 

y. — uisOELLANEOtis Quoup, inoludiug Rhodia Newera^ found 
in Sikkim and Nepal, and Cricula trifenestrataj or the mango silk- 
worm, distributed in most parts of the empire. The silk of tho 
former is not used, while that of the latter cannot be reeled and 
is not of much value. 

The Inland Trade Returns for 1888-89 for India proper show a 
trade in home-produced raw silk valued at nearly 2 crores of rupees. 
The trade in silk fabrics, independently of a large local consump- 
tion, reached the figure of 60 lakhs. 

Seotiok III.— Honey, Wax, and Manna. 

Honey and wax can, for the forester, be only natural products ; 
but, thanks to the teeming numbers and extensive distribution of 
our wild honey-making bees, they are obtainable in very large 
quantities, especially where rocky scarps and large trees abound. 
The combs are often as much as 6 feet long and 3^ feet broad. 
The usual mode of collecting the honey is to smoke off the bees, 
the men covering themselves with blankets and carrying a torch 
at the end of a pole. This practice injures the honey ; but there 
are some tribes which possess the secret of anointing their bodies 
with some substance, so that not a single bee will touch them. 
The honey is obtained by expression. The remains of the comb 
are then put into boiling water, the wax soon floating on the top, 
where it hardens on the water being cooled. In this state the wax 
is known as yellow or virgin wax. The best honey in India is 
made by a species of Trigona, which is a small stiugless bee and 
builds ite comb inside hollow trees. 

Hanna or honey-dew is the sweet substance excreted chiefly hy 
some Aphidse. In certain, especially dry, years, these insects 
breed in enormous numbers, so that every tree of the species on 
which they live becomes infested with hundreds of thousands of 
them. The total amount of sweet substance excreted is then so 
large, that the leaves and twigs become covered with a thick 
syrup, much of which also falls upon the ground. The species 
frequented by such insects are principally gregarious conifers and 
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only a few broi^-leaved species, ench os EXaodtndrcn glaueum 
and sil. 

Honey-dew is eagerly gathered, for home consumption, by the 
inhabituits of the Himalayas. The encrustation is washed off the 
leaves and twigs in hot water, which dissolves it at once. The 
syrup is then strained and boiled down to the consistence of honey, 
for which it may be easily mistaken by its appearance. A ooop 
siderable proportion of the honey-dew crytallises at ordinary tem- 
peratures. 

Section IV.— Hides, hoiiks, bones, and ivobt. 

Every year thousands of cattle die inside our forests, the car- 
casses remaining unappropriated by the Hindu owners. Unless 
arrangements are made to secure the hides without delay, carrion- 
eating birds and quadrupeds soon destroy them and valuable raw 
material is thus lost. Excluding Burma, the inland trade during 
1888-89 in raw hides amounted to 75 lakhs of rupees and in leather 
to 83 lakhs. These figures leave out all local consumption, which 
is worth many times more, since every village has its tanners and 
nearly every village its shoemaker. In the same year Calcutta 
alone exported to inland places 30 lakhs’ worth of leather goods. 

The horns of the dead cattle, especially if they gre buflhloes, 
are also worth collecting. There are, at present, practically no 
workers in horns in India, but there is a large export trade in 
them to Suroije (about 65,000 maunds, of an aggregate value of 
9 lakhs of rupees), and the day cannot be far distant when combs 
and other articks will be extensively manufactured from horns in 
India itself, instead of the raw article being sent out of the coun- 
try or allowed to perish in the forests and on the outskirts of towns 
and villages. 

The so-called horns of deer contain no horny matter at all, but 
consist entirely of bone and really constitute an inferior kind of 
ivory. A small quantity of deer horns that have been shed can be 
collected in almost every forest and would command ready sale. 
As regards ivory, since the number of elephants is kept down by 
the kheddah operations, and elephants live to a great age, the 
annual find will always he insignificant and irregular. 

Bones are used for buttons, handles of knives, Ac., and are also 
ground into meal for manure. A large export trade to England in 
bone-meal has recently sprung up from Bombay and Eurraohee 
and along the routes lading to those ports. The totalexports from 
the counisy amount to about 50,000 tons a year. The price of the 
meal in Bombay is Bs. 35 to 45 per luaund. As yet the Indian 
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ryot is too prejadioed to use bone manure, but before long the preju- 
dioe will disappear, and then every scrap of hone lying in the forest 
will become marketable. 

The best way to dispose of the products grouped under this head 
is to give out annual leases for their collection, but great care 
must be taken that the animals are not poisoned or shot by the 
lessees. 

Seotiok y. — ^Hunting and nsmKG. 

In all advanced countries a considerable income is derived by the 
owners of forests and streams from hunting (including snaring 
and trapping) and fishing ; and, where dangerous animals abound, 
special arrangements are maintained by the State for their destruc- 
tion. Two principal causes have hitherto militated in India against 
the introduction of laws to regulate hunting and fishing : (1) the 
great abundance of game and fish in comparison with the wants 
of the apathetic population, and (2) the unwillingness of an im- 
portant section of the community to submit to restrictions in the 
matter of sport. An excellent beginning has, however, now been 
made in the Central Provinces and Madras, close seasons have 
been declared for certain descriptions of game in most provinces 
as far as the«State forests are concerned, and numerous munici- 
palities treat some kinds of dead game as contraband during the 
breeding season. Fire-conservancy has also operated in the pre- 
servation of game and fish by closing the conserved forests daring 
nearly half the year, and thus affording game a safe retreat and pro- 
tecting the higher reaches of rivers from molestation. Circumstan- 
ces are thus ripe for extended imperial legislation, which cannot 
be undertaken too early, and which the Supremo Government 
have already under their earnest consideration. 

In regulating hunting the following general points, amongst 
numerous others of a more special or local character, must be kept 
in view : — 

(1). Separate rules must be made for animals dangerous to man 
and cattle. If such animals cannot be exterminated, their numbers 
must be kept down as low as possible ; hence special facilities 
should be given for their destruction, and rules must be relaxed 
and large discretionary powers given to the superior local officials 
in the case of rogue elephants and man-eating Felida and Canidm. 
Where dangerous animals abound, the District Magistrate or 
Divisional Forest Officer may surely be empowere4 to organise 
and conduct annual expeditions for their destruction, a reasonable 
budget grant being allowed for necessary expenses. Forest con- 
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servanoy^ by affording increased oover and protection and a larger 
snpply of food, &yonr in a remarkable manner the mnltiplication 
of elephants and beasts of prey. The rewards offered for killing 
dangerous animals must be adjusted to the urgency of their destruc- 
tion : a single tariff for an entire province and sometimes even an 
entire district is a mistake. Solitary wild boars not unfrequently 
become dangerous enough to require being specially marked down 
for destruction. 

(2). All vegetable-feeding mammalia are harmful to field crops 
as well as to forest growth.* Figs will break through almost any 
fence, and deer and antelope will clear most obstacles that can be 
put up to stop them. Limitation of their numbers is, therefore, 
in the interests of all. Their total annihilation would be a mistake, 
for by their presence the ravages of the large beasts of prey 
amongst men and live-stock are restricted, and they supply a large 
part of the population with meat, and provide an innocent and 
absorbing pastime, than which nothing better can be conceived for 
developing sense of locality, powers of observation, capacity for 
endurance, fertility of resource, self-control, and promptitude of 
judgment. Moreover, the right of hunting them may be sold for 
a sum of money large enough to more than cover the risks 'arising 
from their preservation. In the case of deer and antelope no 
hunting should be allowed during the rutting time, and the killing 
of females should be forbidden during the entire breeding season, 
which extends roughly from 1st July of one year to 1st March of 
the following year. After a careful study of the habits of the 
animals and the capacity of the forests to yield them food without 
suffering real harm, the number of full-grown males and females 
to be preserved in each forest should be fixed, all above this num- 
ber being considered legitimate quarry.f If the actual numbers 
are under this minimum, no hunting should be permitted until its 
figure has been reached. In the case of forests bordered by ex- 
tensive cultivation, the safety of the fields must also be considered 
in fixing the head of game to be maintained, but their ravages will 
usually be found confined to a very narrow belt of cultivation, anH 
the^ owners of fields lying within this belt will in any case find 
their compensation in a lower assessment of land revenue. As 


• Elephants ere under the proieo^n of a specnel Aotf end the Forest Depart* 
ment oan only suggest their being caught when they have become numerous 
enough ibr a kheddah. 

t This may sound unsportamaiilike, but our oanoetn is with the good of the 
oountiy— forestry first, sport afterwards. 
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regards pigs, they are so prolific that, in the present condition of 
the country their numbers can seldom be kept down without the 
help of one or more large battues a year, in which every neighbour^ 
ing villager should be invited to join. The organisation of such 
battues will cost no money, as most people will be only too glad 
to get meat free and enjoy the pleasure of the sport, and every 
one will do his best to got rid of a pest that ravages his crops. 

(3). The destruction of birds other than game and edible birds 
should be forbidden, and for these latter a close season should be 
observed, long enough to allow the young ^ be sufficiently grown 
to take care of themselves. The Central Provinces Government, 
acting on the advice of that accomplished sportsman and naturalist, 
Mr. R. Thompson, has adopted the following limits for the various 
game and edible birds : — 


1 • Band grouse, ... 

2. Pea-fowl, 

3. Jungle fowl, ... 

4. Bpur-fowl, 

g ( Partridge, grey and painted, 
* I . »f black, 

6. Quail, 

7. Bush-quail, 

8. Bustard-quail,... 

9. Bustard, 

10. Lik-florikan, ... 

11. Spurred goose, 

12. Goose-teal, ...^ 

18. Whistling teaV 

14. Grey duck, ... 

15. Green pigeon, 

1 6. Blue rook-pigeon, 

17. Doves, 


Ist October to Slst May. 

1st March to 80th Kovember. 

If If II II 

II II II II 

let June to 80th November, 
lat January to 80th November. 

Ist May to SOih November. 

II II II II 

II If II II 

II II II II 

II II II II 

Ist June to 80th November. 

II II II II 

II II II II 

11 tf fi II 

Ist February to 81st July. 

1st November to 80tfa Juno. 

1st November to 8 Ist May, but for 
Turtur aenegalensiB^ let Feb- 
ruary to Slst July. 


Most birds aro the forester’s friends, and should, therefore, be 
carefully protected by him. 

(4) . The practice of snaring of birds in the vicinity of large 
centres of population should bo disoouraged or even put down as 
much as possible. 

(5) . For the destruction of a proclaimed animal, such as a 
man-eating tiger, rogue elephant, &c., three lines of action offer 
themselves. Either the local officials may organize an expedition, 



NOTES ON TBB VTILIZATIOH OF rOlIBBTB. 8) 

or a single indiyi|}ual or party may receive exclusive permission to 
hunt it, or numerous, parties acting independently of each other 
may be allowed to pursue it. The first system is obviously the 
most likely to succeed and exposes the forest to the fewest risks. 
Failing it, the second system is to bo preferred, but the forest 
officer must assure himself that the individual or party commands 
all the necessary resources for success. 

(6). For the destruction of ordinary game, the right to hunt 
in a specified locality may be leased to a single party, or all may 
be allowed to come who obtain a permit to hunt^ The country is 
at present not advanced enough for the general adoption of the 
former alternative, which is without doubt the one to strive for, as 
it fixes responsibility and the wealth and position of the single 
lessee are a guarantee of his good faith. In adopting the other 
alternative a reasonable fee should, whenever possible, be charged 
as the price of the permit. The amount of the fee should be re-* 
gulated principally by the value of game in the locality, the 
accessibility of the forest, and the number of applicants. If it is 
desired to limit the number of applicants, high fees should be 
charged. The foe may be fixed for the whole year, or the year 
may be divided into periods, the scale of fees for the several periods 
being proportionate to the dangerous nature of the season for for- 
est conservancy and the convenience of the time of the year for 
seeing and tracking game. The levy of the fees should be based 
on the number of “effective guns’’ with the party, i.e., the num- 
ber of persons carrying and using guns. The number of elephants 
used in hunting should also be taken into account, and a certain fee 
charged for each such elephant. All other things being the same, 
the success of a hunt will depend on the number of elephants used, 
and sportsmen possessing the means to employ elephants are ipw 
facto able to pay higlier fees than other people. Moreover, ele- 
phants crush and break a good deal of the forest growth, besides 
grazing as they move along. On the other hand, sportsmen mount- 
ed on elephants have less temptation to fire the grass, and are more 
to be trusted than the majority of those who cannot afford the use 
of elephants. The fees should in any case be high enough to 
leave a reasonable surplus after paying for additional establish- 
ments recjuired by the increased supervision necessary for control- 
ling the hunting. Every large hunting party should be aooompa- 
nied by a trustworthy official, whose special duty will be to look 
after the followers and prevent acts endangering the safety of 
the forest, particularly when the party is encamped inside the 
forest. 
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Fishing is very much more easily regulated than hunting. It 
inyolves but little, if any, risk to the forest, and is limited to defi- 
nite lines, and may often even be restricted to certain lengths of 
the course of a stream or to pools and tanks. Hence the sole ob- 
ject to be sought in prescribing rules for fishing is the preservation 
of the fish, and to this end the poisoning or damming up of water 
should be absolutely prohibited and a minimum size of mesh should 
be fixed for fishing nets. A close season may ulso be prescribed 
for fishing generally in special spawning grounds or for particular 
kinds of fish everywhere. For purposes of revenue, the right of 
fishing may be leased or a certain fee may be levied per net or rod. 
In the rains, when the rivers are in fiood, the water-courses that 
are at other seasons dry, become rapid torrents, and fish come up 
them in shoals and are easily clubbed. From people who thus 
club fish and from those who catch fish by torchlight from under 
stones and boulders it will always be difficult to collect revenue. 
The latter practice must, however, in most cases be forbidden. 

CHAPTER IX.— MINERALS. 

Numerous mineral products are obtained from forest areas. 
The principal of these are building stones, which may be either 
for cut-stone or for rubble (including boulder) masonry ; flag- 
ging and paving stones ; slates ; metal for macadamised roads $ 
gravel and sand ; lime-stone for mortar and plaster ; gypsum, 
kaolin and potter’s clay ; talc and mica ; coloured clays for plas- 
tering and dyeing ; peat and lignite ; ores ; and gold ; and so on. 
These various materials may obtained either (1) by quarry- 
ing, or (H) by cutting down or breaking up a hillside, or (8) by 
collecting off* the surface of land producing or capable of pro- 
ducing forest, or (4) by gathering from stream beds. The second 
of these methods is an extremely destructive one, unless the por- 
tion of the hill to be cut away is judiciously chosen and is of 
limited extent, and the stones removed are not allowed to be 
rolled down the hillside. The danger is greatest in loose sand-' 
stone and metamorphic formations, especially when only partiou- 
lar strata are exploited, in which case the removal of these strata 
necessarilyi undermines those overlying them. Unless precau- 
tions are rigidly enforced, any kind of . vegetation on the hillside 
will become impossible and the safety of the hillside itself will^ 
threatened. The third method, which is very commonly resortbd 
to in broken country of trap and sandstone formation, is always 
harmful. As the stones lie about everywhere, their collection 
removal to central export depdts result in much damage to forest 
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growth of all ages. Quarrying into the earth is much loss dan- 
gerous than the two metifods just referred to ; but unless regular 
metalled roads or tramways are made to the quarry, the constant 
going to and fro of heavily laden carts will do damage to a large 
extent of surrounding forest. The least dangerous of all the tour 
methods is collection from the beds of streams ; the materials being 
taken in small quantities from a great many points all along the 
course of the stream, there is never any dangerous concentration of 
traffic. 

If kankar or any other limestone is used, burning it on the spot 
secures economy both of fuel and carriage. The kilns should be 
constructed only on open sites some distance from good forest 
growth. The most convenient mode of levying payment, when 
the utilization is on a large scale, is to lump up the price of the 
firewood and stone together and to charge a fixed rate for one 
burning, according to the capacity of the kiln. By this means 
the worry and labour of frequent measurements and of watching 
against unpaid removal, as well as all chance of disputes, are effec- 
tually avoided, and no premium is offered on careless or unskilful 
burning. In the dry shallow beds of streams issuing from the 
Himalayas, numerous pebbles and boulders of limestone are annu- 
ally brought down by the floods during the heavy rains, They 
are collected without trouble, and yield excellent lime which is 
much in request. This limestone is best sold by leasing for a 
lump sum, for a whole year or season, definite lengths of the 
stream course, and then the price of the fuel should be separately 
recovered at so much a charge according to the capacity of the 
kiln. 

The exploitation of ores will nearly always be effected on the 
same basis as tW of limestone. Iron-smelting, on a small scale 
and according to most primitive methods, is carried on in many of 
our forests. 

In several of our rivers washings of the sand yield a small 
quantity of gold. As it is impossible to check the quantity col- 
leoted, oaoh collector should be made to pay a certain fee per 
month ot season, according to the richness of ijie sands. 

Stones ^r building, paving and road-material, and other minerals 
are best sold by measurement, although exceptional oases may 
occur in which &e levy of a fixed rent will be found preferable. 


a 



PART III. 

MINOR FOREST INDUSTRIES. 

The only minor forest industries that vrill be dealt with in this 
Part are — 

1. — Charcoal-burning. 

11. — Manufacture of cuich and katha. 

III. — Distillation of sandal-wood oil. 

IV. — Preparation of turpentine products. 

y. — Impregnation of timber with antiseptic substances. 

Several petty industries have already been briefly described in 
Parts I. and II. ; as, for instance, the manufacture of tar at page 
147, Vol. XVI., the distillation of teak and deodar oil at page 17, 
and so on. In the course of a few years the number and extent of 
these minor forest industries in this country are certain to undergo 
an enormous expansion, requiring the employment of imndreds of 
thousands of the population. 

CHAPTER L— CHAROOAL-MAKINQ. 

If wood is burnt with free aooess of air, there will be nothing 
left of it but a small quantity of ash varying, for most of our 
species, from ^ to 2 per cent, of its dry weight. If, on the other 
hand, air be entirely excluded and the wood subjected to a temper- 
ature of 800° to 350° 0., a number of liquid and gaseous products 
will be given off, what remains behind being charcoal. Charcoal- 
making, or the carbonisation of wood, is thus only a process of 
destructive distillation. In this process all the moisture, most of 
the oxygen and hydrogen of the wood, and about half the carbon 
are expelled, so that the charcoal consists of the remaining oarboni 
oxygen and hydrogen, and all the ash elements, the carbon constitut- 
ing about 90 per cent, of the whole. Actually the charcoal-burner 
uses wood with its bark on, the result being a somewhat larger 
proportion than 10 per cent, of elements other than carbon. 

As just said, more than half the aggregate quantity of the com- 
bustible elements, rtr., carbon, oxygen, and hydrogen, is lost in car- 
bonisation. But, on the other hand, the advantages gained are 
numerous and important. In the first place, the heating power of 
charcoal is very nearly twice that of the same weight of wood, being 



MOTIB Oir THB UTILIZATIOV OF fOBIBTS. 


48 


jnst a little inferior to that of English ooal and nearly equal to 
that of Indian coal. In the second place, charcoal is easier to light 
and maintain burning than wood, and gives out a very much more 
steady heat. In the third place, charcoal makes a olear, smokeless 
fire, and on this account is preferable, for metallurgical purposes, to 
co^l in the production of the finer varieties of iron and steel. In 
the fourth place, it is always ready for immediate use, whereas wood 
has to be cut or split up io convenient sizes. In the fifth and last 
place, in addition to being so very much more efiFective and conve- 
nient a fuel, it is less than a quarter of the weight of the original 
wood and less than half the bulk, so that it can stand very much 
longer carriage (at least three times as long) than wood, and thus 
enables us to utilise the small produce of distant forests that would 
otherwise be quite unsaleable and have to be left behind in the 
forest to feed forest fires, favour the unchecked multiplication of 
destructive insects and fungi, and impose a forced limit on the 
improvement of the stock. 

There are numerous methods gf making charcoal, but they may 
all be reduced to three main systems, according to the care taken 
to exclude air. These three systems are (1) carbonisation in re- 
torts and close ovens, (2) carbonisation in ordinary kilns, and (8) 
carbonisation in open pits. 

Whichever method is adopted, it is necessary that all the wood in 
process of carbonisation should be converted into charcoal as nearly 
as possible simultaneously ; otherwise those pieces which were car^ 
bonised first would become partially or wholly consumed, or would 
at any rate deteriorate under continued exposure to the intense 
heat, while the carbonisation of the remaining wood was being 
completed. Hence, woods of very different densities, as well as 
pieces of very different thicknesses, should never be mixed toge- 
ther. There is also another objection to carbonising woods of dif- 
ferent densities together. The quality and, consequently, also the 
use to which the charcoal is put, depends to a great extent on the 
density of the wood ; so that the different qualities of charcoal 
should be kept apart from the beginning, as it would be impossible 
to separate them afterwards. Y ery thick pieces must, in any case, be 
split up in order to hasten the carbonisation, and the thicker billets 
may also be split up so that they may be carbonised with thin- 
ner ones. The pieces to be carbonised should bo dressed straight, 
in order that they may.paok close together*. Unsound wood should 
nevorHbe used, as it will yield no o^rooal. Lastly, if the wood is 
to be carbonised in retorts or close furnaces, it should be as dry as 
possible in order to economise both fuel and time ; and if it is to be 
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carbonised by any other method, ^hich requires the admission of a 
certain considerable quantity of air to produce the necessary tem- 
perature, it should be just dry enough to develop that tempera- 
ture without burning too rapidly and being consumed to no pur- 
pose. In the latter case, the quantity of moisture allowable will 
be in direct proportion to the dryness and high temperature of 
the air, the dofoctivo nature of the covering over the kiln, and 
exposure to winds. 

(Section I.— Carbonisation in retorts and close ovens. 

In every method of carbonization in retorts or close ovens the 
double object U sought of obtaining the charcoal and of securing 
the products of distillation, thus allowing no portion of the wood 
to go to waste. 

A convenient and general form of oven used in England consists 
of a cast-iron cylinder laid horizontally in masonry with a fire- 
place below. The wood is put in at one end, which is then closed 
with a well-fitting iron door that is carefully luted to render it com- 
pletely gas-tight. For the first two or three hours the fire is kept 
low to dry the charge of wood. It is then driven hard until carbo- 
nization is complete ; but if the operation is conducted too quickly, 
the yield of charcoal may be reduced by as much as 30 to 45 per 
cent. A charge of 100 stacked cubic feet of wood requires 12 to 13 
hours to give tlie best results. During carbonization the following 
process takes place. First, the free moisture of the wood is driven 
off ; then, as the temperature is raised and decomposition of the 
wood occurs, acetic acid and water are given off, followed by tar 
and volatile oils, and lastly by uncondensable gases, viz., carbon 
monoxide and dioxide, and marsh and olefiant gases. The pro- 
ducts of distillation escape through a pipe at the other end, whence 
they pass into the condenser. The condenser pipe gets rapidly 
clogged with tarry matters ; it must therefore be compost of 
short straight lengths that may be speedily cleaned out. At the 
exit end of the condenser pipe there are two outlets, through the 
lower one of which pass out the condensed products, consisting of 
water, pyroligneous acid, ammonia, tar, naphtha, and various oils 
and resinous matter ; through the upper the uncondensable gases 
above mentioned, which, instead of being allowed to pass into 
the atmosphere and taint it, are conducted into the fireplace to 
feed the fire. In order to utilise to its fullest extent the heM of the 
fire, the products of combustion, with the heated air, are made to 
circulate in an enclosed 'space, between the oven and the floor of 
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a drying room above, before passing up the shaft of the chimney. 
In this drying room is stacked the wood to be carbonized after- 
wards. Any number of ovens may be set up side by side in the 
same building. The condensed products of the distillation are 
delivered into a tank, where the tar settles down to the bottom 
and is drawn ofiP, while the supernatant liquid, after the lighter 
tarry and carbonaceous matters which rise to the top have been 
skimmed off, is pumped up into a reservoir containing a solution 
of lime or soda to form the acetates, from which the pure acetic 
acid of commerce may then, if required, bo distilled after admixture 
with sulphuric or hydrochloric acid. When the run of liquid from 
the condenser ceases and the exit pipe from the cylinder becomes 
cool, it is known that the distillation, in other words, the carboniza- 
tion, is complete. The fires are allowed to die down, the door is 
opened, and the charcoal raked out into a deep iron waggon with 
a close iron cover, which is luted down with clay to prevent the 
charcoal from taking fire in contact with air. 

In some other works in England, instead of the cast-iron cylin- 
ders, they use more or less square ovens, into which the charge is 
introduced in sheet-iron waggons. The waggons are filled up to 
about 18 inches above the sides ; with the progress of carbonization 
the contents ultimately subside below the sides. In this method 
the charcoal is at once withdrawn in the waggons and thus runs 
no risk of breaking. 

The disadvantages of the cast-iron cylinders are a liability to 
crack, and a larger consumption of fuel owing to the thickness of 
the plate. On the other band, the wrought-iron ovens are apt to 
leak at the joints and doors, to warp with the heat, and to be more 
quickly corroded by the acid products of the distillation. The 
yield of charcoal in both kinds of apparatus slightly exceeds 25 
per cent, of the weight of well-seasoned wood ; but this of course 
leaves out of account the fuel consumed below the cylinder to 
effect carbonization. 

A form of apparatus much used in France consists of a cylindri- 
cal cast-iron retort, which, after being charged and closed, is hoist- 
ed into a olose-fitting brick fiamace or jacket with a fire-place at 
the bottom. A strong air-tight cover is put over the furnace. 
As soon as the distillation is finished, the retort is hauled out and 
a fresh one put in. In another very convenient form of apparatus, 
M. Kestner’s pattern, the retort is fixed and built round with 
masonry* Both patterns are very simple and less oostly than the 
two English forms described above, but their olyeot is principally 
to obtain a good yield o( pyroligneous aoid. 
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Apparatus have also been invented for distilling sawdoBt. Ow- 
ing to its finely divided state, sawdust cannot be distilled in the 
ordinary retorts, as it forms a dead mass and becomes carbonised 
only superficially. For this reason, the sawdust is fed into the 
retorts very gradually, and is constantly moved on, on an endless 
iron band, until it finally leaves the retort at the other end in a 
fully carbonised condition. The charcoal is comparatively useless, 
but it may be made up into patent fuel. 

Very successful carbonization may be effected in ovens built 
entirely of brick masonry and ending in a narrow chimney. Such 
ovens may be made large enough to take up to 6,000 cubic feet of 
wood. The wood is carefully packed inside, several vertical flues, 
filled loosely with the smaller pieces, being formed, in order to 
secure a free through-draught and to distribute it uniformly. Just 
enough air is admitted through the sole of the furnace to carbonize 
the wood. The products of distillation pass out into convenient 
receptacles through openings at the solo of the furnace. The car- 
bonization is complete when the smoke issuing from the chimney 
turns from black to a bluish white. 

The great disadvantage attaching to all fixed works is that the 
wood to be carbonized has to be carried to them, often at prohibi- 
tive expense. Hence their general inapplicability, except when the 
products of distUlation obtained serve to cover the increased ex- 
penditure. 

To overcome this drawback various portable apparatus have 
been devised, two of which are described below. One of these, 
designed with the double purpose of effecting carbonization and 
securing the products of distillation, is M. Moreau’s patent. It 
consists of a cast-iron furnace, having the shape of an octagonal 
prism and capable of containing about 400 stacked cubic feet of 
wood (roughly about 120 maunds). Tubes fixed at the top carry 
off the products of distillation, while ingeniously designed self- 
acting valves at the bottom allow of the wood inside being lighted, 
as well as regulate the entry of air to keep up the combustion, the 
valves completely closing of themselves when this becomes too 
active. The whole apparatus can be quickly taken to pieces, and 
transported and set up again with ease. The carbonization is com- 
pleted in 80 hours, and the yield, by weight, of charcoal is said to 
reach 23 to 24 per cent. 

Another apparatus, the invention of M. Dromart, consists of a 
beehive-shaped oven, capable of containing about 800 stacked cubio 
ieet, and composed of plates of sheet-iron which fit olosely together 
at the edges and are supported on a strong circular iron frame. This 
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oven, open at the bottom, is placed over a fire-plaoe built up with 
brick or clay and provided with numerous holes through which the 
heat from below can enter it. Some of these holes are covered over 
with a sheet-iron plate to moderate the heat. The oven terminates 
in a chimney that can be closed or opened at pleasure. The wood 
is stacked within the oven through a side^door. When lurid 
vapours begin to issue from the chimney, an event that is not long 
in occurring, the carbonisation is complete. All that has then to 
be done is to close the chimney, put out the fire under the oven, and 
allow this latter to cool down. The apparatus is extremely porta- 
ble, and the fire-place may be built up anywhere without skilled 
labour, 

Ab contrivances merely for the manufacture of charcoal, neither 
of these two last-described or other similar apparatus are likely to 
come into general use, as they can never supersede the inexpen- 
sive wholesale methods of oarbonization in ordinary kilns, which 
can, besides, take in pieces of any size without requiring them to 
be split up small. Those permitting of the utilization of the pro- 
ducts of distillation must, however, at no distant date, enjoy a 
certain extended application in India in meeting the large demand 
that is sure to arise for aoetio acid, wood spirits, ether, creosote, 
tar, &o. 

Section II.^Gabbonization in obdinabt kilns. 

In every system of carbonization in ordinary kilns, the covering 
over the wood is a rough one (generally of leaves and earth), the 
wood in the kilns has to keep up its own combustion, and the em- 
placement of the kiln is not in any way built up. 

There are numerous forms of such kilns, hut only four of them, 
which are simple to build and manage, and are thoroughly practi- 
cal and in very general use, will be described. They are (1) the 
paraboloidal over-ground kiln, (2) the paraboloidal pit-kUn, (8) 
the hill kiln, and (4) the prismatic kiln. 

Abticli 1.— Tsa PAaAJivi.uxjiAL otib-obouhd kiln. 

The shape of the kiln, when it is ready to be fired, is very near- 
ly a paraboloid of revolution, the formula for the contents of which 
figure is sr* X y. or, expressed in terms of the circumference, C 

(which basal dimension alone can be measured), ^ ss 
As the kiln is generally more acute than a paraboloid and has 
straighter sides, it is usual to dimmish the contents given by the 
formula by 4 to 6 per cent. 
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1 . — Size of tJie kiln. 

The larger the kiln is, the less will be the relative quantity of 
covering material used, the more limited the space occupied, the 
fewer the men required, and the smaller the proportion of wood 
consumed in producing the heat necessary for carbonizing the 
remainder, and hence the lower will be the cost of carbonization. 
On the other hand, the larger kiln requires greater skill both to 
build up and to manage during the burning, and produces a harder 
charcoal. The largest kiln of the kind mode in India seldom con- 
tains more, than 1,500 stacked cubic feet of wood. A very conve- 
nient size for persons possessing little skill is one containing about 
600 cubic feet. 

(7b be continued). 


DATE FOR SUBMISSION OF ANNUAL REPORTS. 

In your April — June issue 1 published a letter about the inconve- 
nient period at which Divisional Officers have to write their An- 
nual Reports. I have not seen any further remark on this except 
your editorial note, but wish to say, with reference to that note, 
that if Divisional Reports reached the Conservator by Ist August, 
the latter would still have three leisure months in which to get 
their own Reports out. I gathered from one Conservator that that 
time would suffice. Do let us make an effort to rectify this great 
nuisance, and if the Editor of **The Forester” would lend his 
powerful aid, probably the powers that be might be induced to 
move. It seems so simple. 

Q. 

NOTE ON THE GERMINATION OF THE KHARSHU 
ACORN. 

In “ Brandis’ Forest Flora,” page 480, it is stated that the seed of 
Quercus eemeearpifolia^ called kliarehu by the Jaunsaris, ripens in 
August and germinates within a few days after it falls to the 
ground. This, however, is not the case in Jaunsar, and at the 
present time (26th July) almost all the acorns have fallen to the 
ground and are in different stages of germination. Some which 
dropped from the trees at the. end of June or the beginning of the 
current month have nearly completed the process of germination, 
while others which fell to the ground only a few days ago have 
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ttot yet been able to develop the eo-oalled taproot. Most of th^ 
aoomB are one-seeded, although some of them certainly contain' 

-4 seeds, as can be easily ascertained not only by breaking an 
acorn open, bat also by the nnmber of distinct taproot-like pro- 
cesses which sometimes burst forth from a single acorn* 

What at first sight appears to be the taproot or an elongation 
of the radicle seems to me to be something more complex, and it 
would be very interesting to have its structure examined and 
explained by some botanist. As far as I can make it out, this 
pseudo-taproot appears to consist of (1) the nutrition tube, (2) the 
cauliole, and (8) the taproot proper* 

(1) . The nutrition tube (so termed by me for the sake of con- 
venience) constitutes the upper portion of the pseudo-taproot, and 
extends from the base of the oonfer-ruminate cotyledons (still en- 
closed within the pericarp) to the invisible plumule which it com- 
pletely encloses. Generally it is from one to four inches long, but 
the length variee according to the distance the whole pseudo-taproot 
has to travel in order to reach the soil, as will be explained fur- 
ther on. The upper portion of this structure imperceptibly passes 
into the two cotyledons, and it is possible, nay, probable, that it 
is nothing more than their petioles united together. Whatever its 
origin may be, and it is a matter for botanists to decide, it seems 
to me to serve some important purposes in the economy of plaht- 
life, which will be presently noticed. 

(2) . The plumule, as said above, is enclosed inside the base of 
the nutrition tube, and is at first so small as hardly to be discern- 
ible with the naked eye ; but it soon increases in siae with the 
growth of the pseudo-taproot. 

(8). The lower portion of the pseudo-taproot forms the tap- 
root proper. It is from 8 to 6 inches long, and is envelop^ 
in a sheath-like covering formed by the enlargement of the nutri- 
tion tube : it is, as a rule, thicker and longer than the portion 
occupied the nutrition tube, and the cauliole has a filiform 
shape, and is covered with small root fibres, which it begins to give 
off immediately after the process of germination is completed. 

Such, in short, is the description, though a very imperfeof one, 
6f the structure generally regarded as the taproot of the kharshu 
seedling. I shall now say a few words about the peculiarities the 
seed of this tree shows in its mode of germination, as far as I have 
been able to observe them. 

No sooner does the acorn fall to the ground than it begins to 
send out the complex organ just described^ by the development of 
which the germ^plant itself is carried away from the se^. The 

H 
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pseudo-taproot continues to elongate, often twisting spirally round 
itself, till its growing point reaches the soil. As this does not 
generally occur for many days after the seed has begun to germi- 
nate, and the root, before getting a proper lodgment, has often to 
toil through a mass of dead leaves, it is not unfrequent to find the 
false taproot grow to a great length before it begins to enter the 
ground. A great part of this length, however, is an elongation of 
the nutrition tube alone, the length of which, as I have stated be- 
fore, varies with the distance the root has to travel in search for 
soil. If the soil is found close at hand, the nutrition tube is only 
a few inches long ; if, on the contrary, the surface of the soil be 
remote from the position occupied by the seed, it will elongate 
considerably in order to reach this surface. ‘ 

When once the growing point of the root has penetrated the 
soil to a sufficient depth, in which act it is greatly assisted by the 
gelatinous substance covering it, the nutrition tube ceases to 
elongate, the root begins to grow thicker and longer and to develop 
root-fibres on its surface, the portion of the nutrition tube occu- 
pied by the caulicle becomes ruptured and the enclosed plumule 
bursts into view. Even before any rupture occurs, the place of the 
enclosed plumule can be recognised by a conspicuous protuberance* 
In the earlier stages of germination, however, while the pseudo- 
taproot retains a uniform thickness throughout, it is rather difficult 
to detect the exact position of the plumule. 

It is now easy to assign to the nutrition tube some of its functions. 
In the first place it serves to carry nourishment from the cotyledons 
to the taproot and to the plumule in all the stages of their growth, 
t.«,, from the time they are forced out of the closely cement^ coty- 
ledons to their full development into the seedling. The tube keeps 
up the connection between the cotyledons and the seedling until 
the latter is several months old, and sometimes the exhausted 
•hrivelled-up remains of the cotyledons are found attached to one- 
year old seedlings by means of the dead tissue of what once formed 
the nutrition tube. In the second place, it serves to carry forward 
the future plant to a favourable place, however unfavourably the 
seed may he situated. And, lastly, it is possible that the formatioii 
of the nutrition tube, by removing the plumule and the radicle to 
a distance from the cotyledons,, saves them from the attaoks of in- 
seots, which frequent the food-gorged cotyledons. 

When the plumule first makes its appearance, it is a WBXf smatl 
thing, consisting merely of the terminal bud. It, howerer, begiua 
soon to elongate itself, and when it is about an inch long, H 
coyered with a number ^of scale-leaves, each bearing a bud in ita 
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Bxil. The stem oontinues to grow on till it is 2 to 3 inches in 
length, when the ensuing drought and frost bring it to a state 
of repose ; but during at least the first year of its life it does not 
develop the true leaves, and is a slender, delicate-looking leafless 
shoot. The taproot, on the contrary, grows both in length and 
thickness in a marked manner ; and while the stem is still only a 
delicate leafless organ, it is not unfreqUent to find the root increased 
to more than 6 inches in length and a quarter of an inch in 
diameter. At the commencement of the following spring the seed- 
lings begin again to push up, but it is not till the rains have set in, 
ue , till they are nearly a year old, that they develop their first 
loaves. A few exceptional cases, however, occur in which the first 
true leaves are formed during the same year in which the seedlings 
germinate. During the first three or four years of their life most 
of the seedlings die down annually, but are soon replaced by 
stronger and stronger shoots, which spring up, in some cases, from 
buds found in the axils of the scale-leaves, but generally from 
those which, at an early period of the plant’s life, were developed 
at the root-oollum. Tbene collum buds in the kharshu oak are very 
conspicuous and vigorous, and 1 have now a two- or three-year old 
seedling before me, which, after dying down, has sent up again 
three strong shoots from the root-oollum. While the a&rial por- 
tion of the seedling thus dies down and renews itself annually, the 
root underground goes on elongating and strengthening itself by 
throwing out a number of rootlets until it is at once able to supply 
a large quantity of material to the portion above ground. As soon 
as this stage is reached, which the kharshu, I think, takes three to 
five years to attain, the stem begins to grow vigorously and to 
develop a larger number of leaves, and the seedling is then fully 
established. 

In order to enable you to verify the results of my observations 1 
am sending you a number of kharshu acorns in varioos stages 
of the prooess of germination, two or three yearlings, and soma 
established seedlings. 

The faot that the acorn, after the pseudo-taproot has sufficiently 
elongated itself, contains merely the two cotyledons firmly oemint* 
«d together seems to me of great practical importance, atid one 
wbieh should not be lostsigbtof in raising the kharshu a^fieially* 
The piuotica at pieseiit is to cover up the seed with earth to a 
depth of oeo or more hiches. This plaoee tiie ooiyfedoiis in aa 
un&vouraUe sititatio]i whkii nature ndvar intended them to occupy, 
and in which they cannot get the amount of heat and oiygea 
required for ike ecipversion the nutrftive suMaaoos eouti^ed 
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in them into materials that can be forwarded to the points where 
growth is to go on. The conseqnenoe is that they soon decay, and 
the germ-plant being thus deprived of its only source of food-sup* 
ply perishes also. But if the seed is merely placed on the surface 
of the soil, without being covered with earth at all, the cotyledons 
get all they require of warmth and air, and are thus able to feed 
the germ-plant through the long nutrition tube, while the elonga- 
tion of this last is carrying the germ-plant to a favourable place 
for its ultimate attachment and entry into the soil. I am of opinion 
that it is to a want of knowledge of the physiology of the germi- 
nation of its acorn that so large a percentage of failures in the 
kharshu sowings of 1887 and 1889 in the Mohna Block are due. 


Dboban : \ 

2m Jdy, 1890. J 


Kbshavai^and. 


EoiToa’i Noil —We have examined under the mioroioope the speoimena aent 
by the author, whom we muat heartily oougratulate on hia diaoovery of a moat 
intereating yeouliarity of germination that, atrange to aay, had never been noticed 
before by ao many observant Foreatera who have lived lor yeera in the midet of 
khanihu foreata He ia quite right in hia conoluaiona aa to tha differenoe of 
nature and eonatitution between the upper and lower portiona of what looka like 
the whole taproot. Above the level of th6 enoloaed plumule the fibro-veaoular 
bundlea are arranged exactly aa in the petiolea of the foliage leavea of the aame 
tree, and there oanthua benodonbt thatthia portion oonaiata aimplyoftlie 
united petiolea of the cohering cotyledonary maaaea. Ita tubular structure ia 
eaaily axplained. Before germination begins the plumule ia aitnated at the bate 
of, and between, the two joined cotyledona. When, therefore, the united petiolea 
lengthen, the plumule, which ia attached to their base, is carried down with the 
base while still enclosed between them ; hence the oontinuooa cavity hegpnning 
from the base itself of the cotyledons. The root nature of the portion below the 
level of the plumule is obvious from the preaenoe of the axile bundle. 

Thus in the kharshu we have a wonderful natural adaptation for ensuring 
auonessful germination under the doubly adverse condition of (i) an extremely 
short aeason of vegetation preceded by a severe winter and followed by a dry 
autumn, and (ii) of s thick covering of moaa, and dead leaves 

interposed between the germinating seed and the true soil The elongation of 
the petioles of the cotyledons* carries the germ-plant to a point where the tap- 
root can enter the soil, and the tube formed by the united petioles protests tho 
enclosed plumule until the seedling has fixed itself in the ground. This acoounts 
for kharahu seedlings being found even in the midst of the thickest growth of 
hsrbaesons Btrobilanthes. Even when the plumule hu burst through the pstMar 
tube^ it develops no foliage leaves, but sunply a short thin stem with soais Isavii 
and buds at their axils, which buds, with rare exceptions, produce the ^ iblii^ 
of the seedling only at tho beginning of the next season of vegetation, being dor* 


* Wt iMve s slBillar esn (rf alongitloa In the ootyMoiinrj psttolss sf tbi mi bat lh«. ss Shs 
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mint in the meantime s in other worda. the dereloped plninnle aatnmee at onoe n 
trne mtfilar a further natural adaptaU&i for the protection of the young 
•eedling where the ehort aeaaon of vegetation ia abruptly followed by a dry 
autumn with bhilly nighta and a rigoroua winter. 

The authoi'a remarke regarding the proper mode of towing the acorn are fblly 
juatified by theoretioal oonaiderationa. During the whole of the firat aeaaon of 
vegetation and for thf development of the foliage leavea at the commencement of 
the next aeaaon, the aeedling ia entirely dependent for ita growth on the food 
atored up in the ootyledona, and* unleaa the ootyledona are freely expoaed to air 
and the warmth of the aun, the atored^up food cannot undergo the neceaaary 
changea to render it aoluble and thua tranaportable to the growing aeedling. 

THE BHALKUA BANS {BAMBU8A BALCOOA) OF 
BENGAL. 

During the late summer vacation, I passed the time very plea- 
santly and profitably in observing, among other things, the rate 
of growth of bamboo culms in a village in the district of Jessore 
in Bengal, and in inquiring into the singular traffic in bamboos 
carried on by a few villages round Jhinkargaoha on the Ka- 
patak (Eapotakshi) with traders in Patna and other towns of 
Behar. ^ 

For those who have not been in Bengal, I may, by way of pre- 
face, state that every village in Bengal may be looked upon as a 
small naturally-grown mixed forest, in which every stage of the 
struggle for existence, the eflPects of light and shade, of deficiency 
or excess of moisture, and other conditions affecting growth can be 
studied at leisure. Indeed, to a person stationed outside, the ap- 
pearance of one of these villages is that of a dense mass of trees of 
variohs specieB, palmyra and cocoanut towering above all the rest, 
with here and there the gables of a two-storied building, should 
there be any in the village, peeping out curiously through the rich 
ioliage, the low thatched mud huts, which form the bulk of dwell- 
ing houses, being entirely hidden under the mass of vegetation. 
Such woods are thus a truer epitome of a large natural forest than 
similar plantations elsewhere can be. 

First, as to the rate of growth of bamboo shoots. The clump 1 
selected for study was one of Bambu$a Boleooa growing on a rioh 
sandy loam under the dense canopy formed two individnab of 
A gigantic tamarind tree, Dmpyro$ rnnhryopUria^ and a few Amoora 
while a thick undergrowth of Cleradmubtm and other 
shrubs surrounded it on all sides. 

As my stay was not long enough to admit of my making mea- 
iorements at every sucoessive stageitf growth on one and the same 



hi 


TBB BHALKUA BABB OF BBMGAL. 


culm, I had to ekperimei\^ on several culms repreBcnting the 
several stages of growth up to a height of 26 ^ feet. I could not 
go beyond this height, for the simple reason that no shoot had 
attained this height before my departure. 

The luoasureinents are tabulated below 




Daily amount of olongatUm in imohet v/thooU, 



Days. 

Up to 6 in. 
higli. 

From 6 in. 

From 8 

From 10 

Bemarks. 



to 3 feet 


feet to 26t 





high. 

feet high. 

feet high. 



20lh June, ... 

015 

f 0*50 

1 1*06 

1-80 

4-25 

4*40 

8 50 

Dny. 

Night. 


21st 

29 ••• 

0*20 

] 0*65 

\ 1*15 

2-00 

fi-00 

4 00 
0*80 

Dv. 

Night. 


22nd 


0*32 

( 0'9i 
'( l'2fi 

8-25 

6 10 

6 50 
9-80 

Di^. < 
Night- 

<0 if 
a 

2drd 


0*45 

f MO 

1 1*80 

4 00 
5*50 


Dty. 
Night 1 

8-8 

If 

24di 


0 60 

1 IW 

4*50 


Diy. 

-1 

■Mffl 

5 60 


Mighti 


25th 


0*78 


8'80 

0-80 

6-70 

12-00 

Day. 

Night 


2Cth 

If ••• 

0 95 

j 1*10 

8-50 

7-50 

UBM 


1 2'IS 

7 00 

13*50 

Night 


27th 


1*20 


8'75 


Day. 


( 2-60 

7-20 

14 50 

Night 


28th 

fl •• 

1*35 

1 1-85 

4-10 

10*00 

Day. 


( 2 85 

7 75 

16 20 

Night 


29th 

„ ... 


J 1*60 

• •• 

11*80 

D,y. 



I 4 00 

eve 

18-00 

Night 




6"*00 

80"*30 

so'-oo 




. 



ae2-525 tt 

ny 84''=7' 

=^16*68 ft. 




The preceding figures corroborate in a very striking manner the 
important physiological fact that more elongation takes place at 
night than during the day, and that on rainy and cloudy days^ 
when sunlight is least effective, the difference between day and 
night increments is least. 

Now as regards the next subject of this short paper. Jn ihe 
group of villages collectively known as Gafikhali and irf a few 
others near Jhinkargaoha, a certain class of the inhabitants have' 
from time immemorial been engaged in the singular oooupation Uf 
bending young bamboo shoots, while still in the clump, totp the 
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form of a shallow U in the middle. Thei«hending is effeoted, as 
the tender shoot grows, by means of ropes attached at varions 
points and secured to old unbent shoots of the same clump, the 
ropes being tightened or loosened from time to time, as the neces- 
sary degree of onrrature at each point requires. No little skill is 
required to give the proper curvature without breaking the shoot. 
The shoot is headed down at the end of the first year at a height 
.of about 25 feet from the ground. 

When the bent culms are three years old, they are ready to be 
cut. The villagers themselves do not cut the bamboos, but sell 
them standing to the traders, who come nearly every winter from 
Behar to cut and take them away. 

It will now be asked why the bamboos are so bent and what 
purpose they serve ? In answer to my questions I was told that in 
Behar (and probably also in the western districts of Bbngal pro- 
per) no marriage oan take place without the bride and bridegroom 
being carried about, on one of the days over which the ceremony 
extends, publicly in the streets in a special open palanquin (dandy 
or tonjon). The body of the palanquin is boat-shaped and con- 
tains two seatf at opposite ends facing one another, and it fits into 
the U of the ^mboo, the more or le^B straight end portions (6 to 8 
feet in length) being supported on the shoulders of the borers. 
Bach seat is wide enough to accommodate at least two persons. In 
the palanquin the bamboo is either fantastically painted or carved 
or otherwise decorated. 

Some years ago such bamboos used to fetch in the clump as 
much as Rs. 60 and even more a score. The trade is not so brisk 
as it used to be, and the price per score has fallen as low as Rs. 20 
to 25. The unbent shoots nevertheless still command a lower 
price, about Rs. 20 the score. 

The bamboos are taken to Behar in rafts lashed on each aidy*f 
a boat. The course taken is down the Kapatak and some other 
streams into the Ghinges, thence up the Oanges to destination, 
en average distance of about 600 miles following the curves 
bonds of the rivers. They have never yet been sent by rail, pro- 
bably because they are too long for ordinary wagons. 

In spite of the long transit, with the profits of the importer and 
the ^lanquia-maker added on, their ultimate selling price must, 
notwithsi&nding the present low rates at the places of prodnotion, 
be still very high. 

Vovm SOHOOL: \ 

iUt Ju^, moj 
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A NOTE ON FOREST MANAGEMENT IN TINNEVELLT. 

CoFFICB CoUFBS FOR FUBL, &0. 

Thb Tinnevelly District is in the extreme south of India, and its 
rainfall ran^^es from about 20 inches in Tuticorin to about 200 
inches on the water-parting, which is the boundary between it and 
Travancore, elevation averaging from 8,500 to 7,000 feet. 

Up to the last three years it has, in common with other Forest 
Divisions in Madras, employed the so-called Thanadar (Bawanna 
in the Nqrth-West Provinces) system for the issue of permits for 
small timber, fuel, bamboos, charcoal, grass, and other produce. 

Within the last two years, however, this system has almost 
entirely been done away with ; and as the district is the only one 
in the Prestdency which has attempted, what I hope will be evident, 
is a great advance in every way on the promiscuous fellings which 
obtained under the Thanadar system, I am justified, I think, in 
giving a brief rdsum6 of the method now in practice. 

To begin with, I must state that everywhere where we have 
opened coupes the forest is more or loss scrub, with, in places, very 
poor growth of teak and vengai (Pterocarpua Marmpium)^ remind- 
ing me very much indeed of the Beribara coppice in Saharanpur, 
the component species, with the exception of the two above men- 
tioned, being almost identical. The rainfall is probably on an 
average 50 inches. The soil is poor and gravelly with outcrop of 
gneiss and granite. But to counterbalanoe this poor growth, the 
demand for charcoal, fuel, even twigs and leaves, and small timber, 
is heavy and sustained, very little being left on the ground in an 
exploited coupe. 

To begin with, and to make myself better understood, I am afraid 
I must give an outline of the system as it existed and now exists 
in all other districts. It differs from what is very much the 
same thing in Northern India, at any rate in the North-West Pro- 
vinces, in having not only a Thanadar but also a Permit On- 
mashta, the duty of the latter being to issue tickets, and of the 
former to check the same at some spot where permit-holders must 
come^to from the forest (this being obligatory under our timber 
transit rules), this division of labour being intended as a oheok 
upon each. The drawbacks of this system are manifdld, chief 
among which are 

(i). The promiscuous character of the fellings, the permit- 
holders being practically allowed to out anywhere 
they please throughout the forest. It is true U oer- 
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tain locality for obtaining the produce is usually 
entered in the permit, but where hundreds of people 
daily go into the forests from different directions, it 
is of course impossible for the single Forest Ghaard 
in charge of thousands of acres to superintend the 
fellings, even if he has the wish to do so. 

(ii) . Difficulty of check by Forest Guards in our present 

short-handed condition, many Forest Guards haviiig 
as many as three thanas in their beats, which com- 
prise from 10 to 20 square miles and even more. 

(iii) . The great chance there is of fire occurring and the dif- 

ficulty of detection, the ticket-holders being scattered 
over the whole forest more or less. 

(iv) . The impossibility of getting trees out fiush with the 

ground, in which case only they would furnish the 
best coppice-shoots. 

(v) . In consequence of many of the trees being cut in a leaf- 

canopy more or less complete, the impossibility of 
these coppice-shoots ever making good poles or even 
growing at all, as coppice-shoots notoriously demand 
moie light than seedlings, at least in the first years 
of their existence. 

(vi) . As a consequence of (ii) the chances of illicit removals. 

(vii) . The cuttings not being confined to one spot, the possi- 

bility of their being done on steep hillsides which 
want all the growth they can bear for protection from 
erosion. 

(viii). The great waste of wood caused by the permit-holder 
often cutting down a whole tree or several trees and 
only taking the particular portion of each which may 
be suitable for his particular purpose, leaving the 
remainder to rot or furnish food for the next fore9t 
fire, which, by the way, is often caused by these very 
permit-holders in order to make the forest more easy 
of circulation. 

The above are really only a few of the most important of the 
multitudinous reasons which might be given. To do away with 
this system, favourable areas have been chosen — I mean places 
easy of access and affording convenient transport, which are as 
much as possible sheltered valleys and level ground where repro- 
duction promises to be good. Through^ these areas base lines 
almt 6 feet broad have been run, extending in some oases for six 
miles, and from these base lines other lines at right-angles have 

X 
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been cleared, thus forming reotangnlar oonpes of easily ascertain- 
able areas. 

These areas, generally 60 to 100 acres, have been put up to auc- 
tion, and have realized from Bs. 5 to Bs. 45 per acre, depending a 
good deal on whether teak and vengai have been found in them 
or not. 1 have already stated that both these speoies are of the 
most inferior growth, never exceeding at the outside one foot in 
diameter, and for the most part twistedi heart-shaken, and distorted ; 
but even these are eagerly sought after and converted into spokes, 
felloes, and poles. The system is that of coppice with stand- 
ards, 15 or 20 standards of the best and straighest-grown trees 
being left for possible timber, or at any rate as seed-bearers. Bind- 
ing contracts are drawn np with all purchasers that all trees and 
undergrowth must be cut flush with the ground, and the coupe per- 
fectly cleared in a given number of months. The oontractor ia 
also held responsible for fires and illicit removals, and so far we 
have had no trouble in getting our work well done. 

- The standards are marked with tar, and hammer-marked at the 
base by the Forest Guards, ahd the rotation roughly laid down is 
20 years. This number of years will probably be sufficient, as most 
of the forest is incapable of producing large timber, and the require- 
ments are chiefly charcoal and fuel and small wood for house-build- 
ing and agricultural instruments. The coupe rides are regularly 
cleared by guards and fire patrols and demarcated with stones, 
showing the year in which the ooupe was felled, and a book is kept 
in the Bange office showing the amount for which each ooupe was 
sold. In some coupes it has been found possible to fell linear sam- 
ple areas previous to sale, and then by stacking and weighing to 
determine the approximate yield. This operation is doubtless ex- 
pensive, but will be eventually carried out in every coupe. 

With this system we gain the following signal advantages 

(i) . Complete abolition of Thanadars and Permit Officers, 

resulting in* a saving equal to about 20 per cent* 
revenue. 

(ii) . Fellings confined to one spot. 

(iii) . Hence easy check. 

(iv) . Less likelihood of fires occurring, as the purchasers are 

held responsible for keeping out fire, and, in case of 
occurrence, for keeping it within the limiA of the 
coupe, the ooupe rides serving as excellent bases fnw 
which to oounteivfire. 

(t). Improved re^growth, the original eiook havrag haemHiB 
properij coppiced. 
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(vi) , Suffloienoy of light let in both for reprodaotion from 

stools and seed, vhioh is especially necessary in the. 
cases of vengai and teak. 

(vii) . Perfect rest given to the parts not worked. 

(viii). The greater care with which artificial reprodaotion by 
dibbling in seed in blanks can be carried out and re- 
sults noted. 

(ix). The difficulty of illicit removals, for not only is the pur^ 
chaser bound to prevent the same by the Forest Act, 
but he is liable to forfeiture of his deposit, generally 
25 per cent, of the total amount bid, if any is detected 
which be has not reported. All removals from the 
coupe are bound to be covered by a manuscript pass 
issued by the purchaser of the coupe, whose signatarc 
or that of his agent is registered in the Bange office, 
(z). Forest Guards and other subordinates given hiuoh more 
time lor inspection of their charges and for the regu- 
lar working of the more valuable high forest where 
selection fallings are being carried out. Horeover, if 
any illicit fellings are, by the connivance of ffirest 
subordinates, allowed to take place, the Forest Guard 
and contractor can at once be held responsible for the 
same, since they have not got, as at present, the ez- 
cuse that the fellings were done by permit-holders, 
(zi). Immunity from gracing, as all coupes are at once noti- 
fied as closed to gnusing in the District Gazette. 

All we really want now is working plans to develop the scheme 
more thoroughly. These coupes are made at intervals of frpm 5 
to 8 miles throughout the district, and are hence easily aopessiUe 
to all villages. 

J. G. P^M. 

fBUCnS'ICATlON OF THE EHA&BHU OAK, 
{QuereuB semeoafyn/olia)* 

On pages 518-19, Vol. XIII, of the Indian Forester,” there is an 
admirable note by Mr. Hearle on the kharslhu oak {Querms aeme^ 
ccerpifoVa) of the North-West Himalayas, and the remarks he 
makes thereiir^garding its mode of frnctificatioB are specially 
valuable. During the last two or three years I have had the good 
fortune to watch the behavioar of this tree in its real home, and, 
as the snbytot may interest some of your readers, Iventaie to send 
you sQmeof the fimts niUced bfitoe^ 
flottoe Voresftrs regard iUs osAtaedeoMimus, whUe otheb melia* 
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tain that it is never leafless at any time of the year. What 1 have 
observed in the Ueoban forests leads me to the oonolusion that, 
although in a largo proportion of trees the old leaves persist for 
some time after the new ones have made their appearance, there 
are always some trees which are certainly leafless for one or two 
weeks during the spring. This departure from the evergreen type, 
at least in this part of the Himalayas, seems to be dependent on the 
influence exercised by the nature of the soil and rock and by the 
aspect, gradient, and climatic variations. On deep and rich soil, on 
westerly and easterly aspects, on slopes with gentle gradients, as 
well as in sheltered ravines the tree is, as a rule, evergreen ; 
whereas on rocky ground with very little or no soil on it, on the 
dry and.steep, more or loss southerly slopes and on exposed aspects, 
it is not uncommon to find a large number of trees quite leafless 
for a few weeks in April and l^y. The effects of the late long 
drought, which lasted from Reptembor, 1889 to April, 1890, were 
clearly noticeable, in that a larger number of trees were found 
leafless during the spring of the present year than in any of the 
preceding three years. 

The new leaves, as a rule, come out at the beginning of May, and 
this is also the time for the male catkins to appear. The female 
flowers, however, show no sign of their presence till the middle of 
Juno following, and at this time they are so small that without 
a careful search they are scarcely distinguishable from the bud 
scales among which they lie hidden. They are found on short 
spikes, which spring up from the axils of loaves at the end of the 
current year’s shoots, and generally the spikes are )>]aced in close 
proximity to the terminal buds, though in some cases they occupy 
the axil of the second or the third loaf counting downwards from the 
terminal bud. It is important to bear in mind this position of the 
female flowers at the end of the shoots of the year, for it will be 
shown lower down how it may account for the long period that inter^ 
venes between their first appearance and the ripening of the acorns. 

Simultaneously with the appearance of the female flowers the 
male catkins begin to shed their pollen, and an examination of one 
of the former at this“ time will show a number of pollen grains 
adhering to its stigmas. This leaves no doubt as to hie fact of the 
female flowers of one year being fertilised by pollen from male 
catkins of the same year, and the supposition that theirfekilisation 
IS effected only after a lapse of 12 months by pollen from male 
flowers of the following year may, therefore, be dismissed as untes* 
able. The process of shedding the pollen is completed by tha and 
of June, and there is reason to believe that before the end of next 
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Jdly all the female flowers are fertilised. It is, however, possible 
that some months •elapse from the time the pollen-grains reach the 
styles to the time the pollen-tubes come in contact with the ovules, 
but this is a matter which can only be ascertained by means of a 
microscope, and which 1 am not therefore in a position to determine. 

At the end of July, when tho process of fertilisation is apparently 
quite completed, the female flowers are only about ^th of an inch 
in diameter, and from this time to April of the following year the 
increase in their size is so slight as scarcely to be appreciable. On 
comparing two sets of female flowers from the same tree — one taken 
at the beginning of August, 1888, and the other at the beginning 
uf March, 188^ — ^hardly any difference could be found between the 
size of the flovrers composing them% This retardation in growth 
it> not confined to tho small acorns alone, but affects the other 
growing parts of the tree as well. Thus the spring shoots from the 
beginning of August to the end of the following March make next 
to no addition to their length, and the termmal buds during 
all this time also lie in a dormant state. As soon, however, as tho 
now leaves begin to appear at the end of April, and long before 
the current year’s male flowers are fully developed, the hitherto 
tiny acorns commence to grow rapidly — a fact proving oonolusively 
that they must have been fertilise during the same year in which 
they were produced — and at the beginning of July, when they 
begin to ripen and are ready to fall, many of them are already 
more than an inch in diameter* At this time may also be seen the 
new female flowers, produced during the current year, occupying 
the axils of leaves at the end of the newly-formed shoote. Though 
now nearly a month old, they are still very small, and oan with diffi- 
culty be distinguished from the bud scales which hide them. It is, 
therefore, certain that thirteen months intervene between the pro- 
duction of the female flowers and the ripening of the acorns. 

This peculiar behaviour of the kharshu seoms to me to be due 
directly to the short duration of the period of vegetative activity 
in these regions of the Himalayas. At the high elevations (8,000 
to 10^,000 l^t) where this tree grows, this period is very sho^ and 
appears, in fpot, to be limited to the interval elapsing between the 
dovelopment of the buds into leaves in April and the Ripening of 
the previous year’s acorns in July. By the beginning of August 
the shoots of the year have attained their full sue, and thenceforth, 
if any growth takes place, it is insignificant. Consequently the 
female flowers, situated at their extremities, are unable to develop 
into acorns until the commencement of the following fipring, when 
the sheote beering tbein again hecema anUva, and the HtUe aonnie 
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are for the first time in a position to make the neoessary pro- 
gress towards maturity. 

Dboban, \ ^ 

2m July, 1890. J Kbshavanaot). 

THE PROSPECTS OF FORESTRY IN VICTORIA. 

1 FOBWAUD herewith a cutting from a Melbourne paper criticising 
the policy proposed by the Provincial Conservator in his last An- 
nual Report, wbioh may be of interest to your readers. Mr. Perrin 
would appear to have a somewhat hard task before him, as it seems 
that the forests in his charge are frequented by saw-millers, ” who 
are not restrained by the imposition of a royalty from using or 
misusing the State timber. The arguments against a State Depart- 
ment obtaining^ the highest price for its outtam are that such an 
arrangement would raise the price of timber in the colony and 
encourage imports ; whilst the community only wish their Foi^ 
est Department to make revenue sufficient to provide for the 
pay of the protective establishment. Quite a touching picture is 
presented of the State distributing gold, coals, and trees to promote 
the general prosperity. A more enlightened critic would perhaps 
wish that the general public and not only those directly interested 
in forests, such as traders, saw-millers, and users of timber, should 
profit by proper proioction and management of the State forests, 
and agree that this can only be done when general taxation is 
lightened by obtaining from the forest the highest revenue possi- 
ble without infringing vested interests or encouraging the much- 
dreaded competition from neighbouring colonies: It is interesting 
to note that with very little outlay a School of Forestry can be 
established to provide well-trained Foresters, intimately acquainted 
with their craft and full of local knowledge. The means of pro- 
curing these desirable results cheaply should have world-wide pnb- 
lioify, so that other nations may imitate and profit. The restric- 
tion of unlimited grazing and the temporary closure of over-out 
areas are favourably commented on, provided the saw-myiipr is net 
vexed. Mr. Perrin will doubtless congratulate himsc^^^en he 
reads that enthuButsm in forest conservation is pardonable, lie 
may, Ithink, be forgiven if he wished his critic a little more of that 
<< ardour and creditable intelligence” which, ‘‘so far ai| oan.be 
seen,” the Oonsorvator possesses. 

OBOrinvn* 

Were it possible to express in figures the capital vdue of the feresli 
of Victoria thirty years ago and their capital value to-day, a clear Uwi 
might be ebtained of the loss caused by the reckless and wasteftil feWlM 
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of treoB which hia boon permitted. Am it is, we may oeijr indulge in eon- 
jecture, end imagine the extent of the loss. That there has been great 
seorifioe in the past is, however, beyond doubt, and it justifies the efforts 
now being made to place Qur forestry system on a sound tesis. The 
ideal and the practical are really indivisible so far as forestiy 'is concern- 
ed, for not only is it good for us to conserve and expand our resources, 
so that our capital may increase, but it is possible to do so. Nature has 
made the soil produce trees of great value, and so abundantly that it 
should be easy to overtake in any one year the consumption of that 
year. The management of the areas specially devoted to timber-growing 
ought^ therefore, to be on such lines as will permit of all demands being 
supplied, and at the same time provide for recuperation to enable the 
neoessitieB of the future to be served without any difficulty. If this 
policy be observed we shall soon forget the follies oi the past, and shall 
applaud the wisdom which guided the Government in making a change 
in administration. So far as can be seen, Mr. G. B. Perrin, the Con- 
servator of Forests, seems to be bringing to the performance of his 
duties the ardour of the enthusiast and creditable intelligence. His critics 
• are inclined to believe that his enthusiasm is not tempered, as it should 
be, with judgment, but that remains to be proved. Enthusiasm in the 
cause of forest conservation may well be pardoned. It may lead to mis- 
takes, but no mistake should be of so serious a character as not to be 
capable of being easily remedied. What Mr. Perrin should feel is that, 
as his reforms must touch vested interests more or less severely, it Is 
better to proceed slowly than to cause unnecessary loss to the individuals 
directly affected. He may, by adopting this course, postpone the comple- 
tion of his work, but will at the same time ensure that the advantage he is 
seeking will be the more lasting because achieved without undue friction. 

In the report lately presented to the Minister of Lands, Mr. Perrin 
covers the time which has elapsed since he assumed bis present position, 
and not only brings into relief the bad effect of the unscientific manner in 
which the forests have been treated, but directs attention to improvements 
deemed necessary. Everyone will agree with him in his condemnetion 
of the administration of the past, which was worse than useless. Bui, 
while spuji^ag of most of bis proposals, it is necesBaiy to say that his 
scheme fMIbtaining a royalty on all timber eat irill require much fuller 
consideration than it appears to have Tcceived. In principle, no doubt, 
it may be right to make all saw-millers pay a prescribed price fbr eaob 
tree felled, but there are eome practical considerations which have to 
be taken into account. The State does not wish to make a direct profit 
out of Its timber. It is wSUug to dispose of tress as diepoeei of coal 
or goUbrtIneuflh a meaner as to piomotis geasral pieiBcijliyr. Ike only 
maoaaUeftipidM^ be ^ tlicee psst be a eufficicat levemm 
from l i cc ri em to aaaUe enrili^a ataff of ii^epeetcirs sad luageni to be 
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maintained as is necessary to protect the forests and preYont spoliation. 
Bo long as the department pays expenios, the community will be Batisiied. 
Bnt the imposition of a royalty would not only be unnecessary for pur- 
poses of conservation, bnt would directly tend to increase the price of 
timber. The saw-miller would charge the royalty to the timber merchant, 
the timber merchant to the builder, and the builder to the house-owner. 
Besides, if the market is disturbed in this way, there will certainly be a 
stronger demand for timber from other colonies than now exists, and our 
saw-millers will claim additional protection. The advantage gained by 
the Btate on the one hand would thus be nullified on the other. These 
oonsideraiions cannot bo disregarded. They are weighty, and, so far as 
can now be seen, are likely to prevent the ** royalty system being intro- 
duced. Btill, it is impossible to find fault with the Conservator for 
making the suggestion. All things being equal, it would be a good thing 
for the State to sell its timber at the highest price obtainable ; but all 
things are not equal, and the scheme appears to be impracticable. 

*<There are several other proposals in the report in which it is a pleasnre 
to concur. Mr. Perrin shows his enthusiasm by suggesting that a School 
of Forestry should be established in connection with the agricultural 
colleges, Bo that in time the colony may command the services of com- 
petent, well-trained Foresters, intimately acquainted with the principles 
of their craft, and particularly informed of the best means of applying 
those principles to Australian conditions. It will be admitted that we 
cannot obtain men fully equipped with knowledge suitable to our require- 
ments from Continental schools, and therefore it is desirable that they 
ahould be trained locally. As the proposition in this respect will involve 
very little outlay, it is to be hoped that the Government will carry it 
into effect. Mr. Perrin urges that the department should bo given full 
control of all State forests, not merely to deal with saw-millera and 
splitters, but to regulate their use for grazing purposes. It is possible 
to allow them to be so used with advantage, but it is necessary that the 
Rangera shonld have power to prevent cattle roaming at large and destroy- 
ing shoots and saplings. The damage done by indiscriminate grazing 
mast be considerable. Mr. Perrin is also right in his desire to prevent 
the complete denudation of the red gnm forests on the Murray, and he 
will, no doubt, be careful to carry bis proposals into effect without haras- 
■ing the saw-millers operating in that neighbourhood. It seems to be 
necessary, in his opinion, to close some of the areas for a number ol 
yean, to enable nature to make good the rarkges of man. If the^tiieees- 
aity is as great as he represents, there should be no hesitaticn tn follow- 
ing hie advice, k is so obviously in the interests of the saw-millera thist 
thie prudent course should be adopted, that we cannot underatand ho# 
any ohjections oonld be urged against it.^ It ia for the Government tb 
•ay whather or not this valuable timber is to be nreserved.” 
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(Continued from page 165^ VoU XVT), 

11. — ThB nffFUTBNCB OF HUMAN ACTIVITY ON THE NATURE AND CON- 
STITUTION OF THB FORESTS AND ON THB SOIL AND CLIMATE, 

When the first Europeans landed upon the shores of the New World, 
there lay stretched out before them an expanse of virgin forest 
unique in its extent, in the number of its species, and in the age and 
size of its trees. No slope was too steep, no soil too poor or too water- 
logged for producing a rich forest vegetation. Trees, the trunks 
of which rose up to heaven like towers, were clothed every autumn 
with a blaze of scarlet and crimson foliage. In the intervals be- 
tween their massive trunks were crowded together smaller trees of 
various species, while in the rich vegetable mould formed by the 
decay of by-gone generations of trees and hidden from the eye by 
mosses or by an exuberant growth of herbs and shrubs, seedlings 
and saplings, the prototypes of the obming generation of trees, 
threw out their roots in every direction and struggled for life 
securely sheltered from excessive heat and excessive cold. Mine- 
ral matters, by themselves inert, but now dissolved and converted 
into plant-food by the powerful chemical action of the decaying 
vegetation, were ever streaming up from the soil into the trees to 
return thenoe, not alone but combined with organic substances, 
back into the soil, which thus grew richer every yeac*'* What 
wonder then if the new comers were struck by the marvellous 
fertility of the soil, surpassing all previous experience, and if they 
deemed such soil quite inexhaustible P They did not know that 
once the forest was removed, the fertility of the soil would dimi- 
nish more rapidly than it had increased under the oover of that 
forest. Now, it is easy to see in the enlightened 19th oentnry 
that a single field crop, whatever it be, removes f^om the soil more 
plant-food titan the unassisted chemical prooesses going on within 
the sou can make good in a single year, so that fiwm the moment 
the forest is out a^ an agricultural crop substituted the soil be- 
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gins to deteriorate and goes on from bad to worse unless an artifi- 
cial fertiliser is applied. 

It is the opinion of most people that if we cut down forest and 
at onoe re-stock the land or let nature sow it, no deterioration of the 
soil will ensue. This may be true in the case of the very best soils, 
and if our methods of regeneration imitate more or less closely 
those pursued by nature in a primeval forest. In the case of 
ordinary soils, and particularly in that of poor ones, deterioration 
must follow, since artificial manuring is obviously not to be thought 
of. 1 myself believe that it will probably be found to be a general 
rule that whether the land is kept under forest or is given up to 
agriculture, the immediate result of such action is to cause n 
diminution of fertility. Agriculture may bring about this result 
quicker than forest exploitation, hut the end will be the same in 
either case. The necessary outcome of such deterioration will be 
the gradual falling off in the vegetation of those species which 
make the largest demands upon tl^ soih Such loss of vigour will 
be manifest in a steady diminution of the height attainable by 
thobe species, for we know that the richer the soil is, the taller will 
bo the forest, and conversely that, other factors of growth being 
the same, the height of the forest is a certain measure of the ferti- 
lity of the soil, llonco the cuttiug down of the primeval forest 
and the consequent deterioration of the soil and weakening of the 
more exacting species must lead to those species being gradually 
driven out in the struggle for existence by others which are satis- 
fied with a poorer soil. Thus the walnuts, the hickories, and the 
Oiks must, if unassisted, disappear before the birches, the poplars, 
nud the pines ; the forests of the white and red pines round the 
great lakes will be replaced by an inferior growth of the black or 
spruce pine ; the precious forests of the southern pine, the finest 
pine in the world, mast be completely invaded by the less valuable 
old-field pine or the slash pine, or by shrubby oaks and the sber^ 
leaved pine. 

Europe and Asia have already seen these changes growtfa 
consequent on the spoliation and destruction of primeval forests, 
and North America will not be long before it goes tbrongb the same 
experience, which will, however, be on a far more colossal sqeil(t« 
The laws of Nature and their reaction upon the actioii of imn lUf 
everywhere and at all times the same. In Europe imA Easfaml 
Asia) the original hardwood trees have at many poittis bssa 4ii** 
pteced by pines, birobes, the spruce, and tall grasses, and 
no# large tracts of ligU sandy soil so utterly enhansMl by tit 
action of the woodcutter that they can with diffiraltj bear a 
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growth of pines little yalne to the owner and of no yalue at all 
from a olimatio point of view, and which have constantly to strug- 
gle fur bare life against the weather, against insects, and against 
fungi. Already in the United States, in the South and North, we 
have extensive stretches of such soil, mostly covered with pines, 
which demand the most unremitting care to preserve them in a use- 
ful condition. If the forests of the southern pine-belt are allowed 
to be annually ravaged by fire fed by the fallen needles and the 
present thin growth of tender grasses, without taking into account 
the wasteful methods of orcharding or cutting down the pines and 
the clearing of the tree-growth from a soil that could scarcely bear 
a few consecutive crops of agricultural plants, we need no great 
scientific acumen to foresee with exactness the changes that will 
occur in the soil and climate of that poor sandy region. The ten- 
der valuable grasses, which under the protection of the light foliage 
of the pi le now protects the soil of the virgin forest, will disappear 
with their nurses, and either give place to hard useless grasses 
capable of standing extremes of heat and cold, or leave no tsaoe of 
vegetation behind them in the desert waste. Those wide belts 
of white, sterile moving sands whibh border both sides of the 
railways of the Gulf States show what the poorer tracts of the 
country will come to, if the Southern farmers do tiot give up their 
pernicious habit of setting fire to thousands of square miles every 
year. 

Besides the slow but steady changes indicated above, others are 
to be notioed in certain places displaying the immediate revolt of 
ill-used, usually long-snffering Nature against the unregulated 
action of man, eu., a sudden change of flora. In Wisconsin, Miohi* 
gan, and UinnoHota all slight hollows and depressions within the 
hard-wood region are filled with spmoe, balsam fir, laroh, or white 
cedar (Arbor vitm). Under the dense shade of these trees the soil is 
covered with % thick matting of moss, which sucks tip like a spange 
alft the water that would o&erwise lie on the snrfime, and whfoh 
grows at the top as the lower portions die away and decay'; so that 
with the ddbrts from the trees above a thick watet^^ged snb* 
stratum is formed, in whi^ the roots of the tapes spread out and 
luxuriate. Bempve these tfees, and no new growth of tim aamf 
speoies can npjegaiii f foemoeaes, exposed to aun and wfo^, 
diy up and paau^ a rtagtiant fool ,of uniter ooUe4a, end eithm 
worihleM shrubby aldms* or light-lpvingt oomm, foud gmnM 
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(species of Carex and Arundineoe) take the place of the vanished 
tree-forest. Numerous spots, on which, within the memory of 
many living settlers, stood noble cedar and larch forest, are now 
already unhealthy impassable swamps. To restore the forest and 
render the air once more salubrious is now an almost utter im- 
possibility. 

The consequences following the deforestation of mountain slopes 
are too well known. The pelting rain washes down ail the finest, 
and, therefore, most precious particles of the soil, leaving behind 
only gravel and stones and boulders, and reducing the bare moun- 
tain side to a condition of complete sterility, unless grasses and 
shrubs are in the meantime allowed to grow and overrun it and 
stop further deterioration. 

I may be permitted here to quote an instance showing how quickly 
nature retaliates when her laws have been violated. Here in Japan 
even the mountainous districts contain a comparatively large popu- 
lation, and the forests yield considerable quantities of chestnuts, 
horse xshestnuts, mushrooms, ferns, tender leaves of trees, Ac., which 
constitute to a very great extent the food of the people in addition 
to the rice that has to be brought up from the lower country. 
Many of the slopes, even those whose gradients run as high as 45^, 
are denuded of their forest covering, and are in the very first year 
sown with Indian corn, various millets, cucumber, small beet, the 
egg-plant, and, to a slight extent, wheat. Heavy rain, which is 
common enough, wabhes down the rich brown and black particles 
of the soil, furrowing the mountain side and forming in the valleys 
below small torrents, which sometimes expand into a huge mass of 
rushing liquid mud that sweeps away before it men, cattle, houses, 
bridges, and the unreaped harvest. 

There appears to be, between Eastern America and the eastern 
part of the old world, not only a striking analogy in regard to the 
forest fiora, but also a marvellous coincidence in regard to meteor^ 
ological phenomena. Thus in the summer of 1889 the people* of 
Japan were filled with horror and dismay at the inundations which 
destroyed thousands of human lives and did damage to land and 
property to the amount of nearly 8,000,000 pounds sterling. On 
the 10th and 11th July, the exact dates of the great storm on the 
Atlantic Coast, a terrific gale raged along the eastern coasts of 
Japan, causing heavy damage to '^moveable and immovea1|fle pro- 
perty. 

In Japan the South-West monsoon gives heavy rain to all the 
numerous islands, and the quantity of good top-soil washed down 
into the streams and thence into the sea is enormous. On the steep 
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mountain slopes referred to in a previous paragraph the prodnotive 
elements of the virgin forest soil are washed out within a few de- 
cades, in spite of extraordinarily heavy manuring every year. The 
heaps of stones picked off the fields every year go on steadily in- 
creasing, the soil becomes rapidly shallower and shallower, and 
finally only a scanty crop of potatoes or buckwheat can be raised 
before the field has to be given up and allowed to be overrun 
with grass, bamboos, or shrubs. These, if left untouched, prepare 
the soil again for trees, the pioneers of agriculture. But actually 
nature is rarely left undisturbed in her work of restoration ; the 
shrubby growth is cut over every two to five years, either for 
green-manuring or for small firewood, and thus nearly half the 
inount^s are completely bare of tree-growth* 

Inside the forest areas of the United States stock-breeding is a 
'great industry. The farmer opens out the umbrageous leaf-canopy* 
by girdling or cut out trees everywhere in order to let in light for 
the growth of a rich crop of grass. Many slopes of the Alleghanies 
have already been thus prepared for stock-raising, and if we travel 
along the railroads through those beautiful scenes, looking out from 
comfortably and luxuriously furnished “ parlour-cars,” the moun- 
tains, the forests, the soil, and the cattle seem in the distance to be 
enjoying oach other’s company and to be all in tip-top condition. 
But if we leave the railway and climb over the fences, as I have 
often done, and take a nearer view of what from afar looked like 
forest, the trees will all be found to be standing scattered away from 
each other and degenerating into low branches. Being such, they 
cannot exercise much infiuenoe upon the soil and climate, and they 
even seem to be unable to prevent the heavier falls of rain from 
rushing down and scouring the mountain sides. If we follow the 
browsing animals, we shall find that at every step they slip back 
or forward from i to 2 feet, thereby tearing away with their sharp 
moveable hoofs the soil, which is thus constantly loosened and is 
washed away by the first heavy fall of rain. In a few decades these 
slopes, if once more left to themselves, will undoubtedly refuse to 
grow again the walnuts, hickories, or even oaks, which composed 
the virgin forest ; but will probably not be able to prevent birches, 
poplars, and pines with spreading crowns from taking possession 
of it, particularly as the cattle ^ greedily the seeds of the former 
trees, but carefully avoid thostMf the latter. What a prodigious 

— 5 ^ 

*ThM, ws know, u the very opposite procedure to that Mowed by the for* 
eit proprietor in Enrope, who does his beet to maintain his leaf canopy as fill as 
pofsibls and thus to keep his soil b kcavy shade. 
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change in the natnre and conatitntion of $the forest to be brought 
about in the course of fifty or even a hi^udred years by domestio 
animals 1 

We always find the finest forests on level ground, in valleys along 
the courses of rivers, that is to say, in the best soils, and it is such 
tracts that are first cleared and converted into fields. If the easiest 
mode of clearing away the forest is to use fire, Use fire by all 
means ” will say the pioneer settler, for what objection can there 
be to employ the quickest means of getting rid of the heavy tim- 
ber ? ” Perhaps many localities are too wet for field crops, Drain 
them ” will be his advice. But will he foresee, or, if he foresees, 
will he give a single apprehensive thought to the fatal consequences 
that must follow such an operation f The draining of the lower land 
will also ipao facto draw water away from the poorer, lighter, and 
looser soils below, which, being already deficient in moisture, will 
become further impoverished and may even become totally unfit 
for forest growth. In many instances the valuable broad-leaved 
trees will bo replaced by what may be called foreat toeedSf 
birohes, poplars, willows, alders, and pines. In others the white 
and red pine woods, which usually cover bits of rising ground with- 
in the hard-wood area of the northern forests, will degenerate or 
have to disappear before the invasion of an inferior pine, such as 
the black or the spruce pine. 

The private owner of forest property naturally cuts down his 
best timber. Following a short-sighted policy, he removes all that 
can be sold or used ap and leaves behind, to sow the ground and 
become the parents of the next generation, the unsound, crooked, 
and least valuable trees. Experience in Japan and other countries 
shows that if this new generation, which will be composed of in- 
ferior, lightHMeded trees, forming a more or less open leaf-canopy, 
is left unmoleited, under its fostering shelter will gradually appear 
young plants of the valuable species (from seeds dropped by birds 
and squirrels, if they are heavy-seeded species), and the forest will 
nltfmately be restored to its pristine condition ; but that if fire, fed 
with the ddbris of the exploitations, is allowed to sweep through 
thfi new generation, or the wood-cutter invades it year after year, 
then, in Japan at least,* grasses and shrubs or a stunted scrub of 
scattered storm-beaten trees takei^ossession of the ground and any 
kind of restoration, within a reasllkble time, of such areas l|rithoat 
artificial aid becomes a hopeless matter. 

The changes following upon the indisciiminate felling of foaasts 
will probably manifest themselves more nqpidly in North 
than anywhere else, since human activity is there fiir morh Inte pfe 
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than in any other part of the world, and to this are added the in- 
describably wasteful methods of exploitation and a demand which 
always keeps ahead of the already vast supplies ever pouring in 
and is nevertheless alarmingly on the increase. 

It is true that the area of forests on the North American At- 
lantic basin is still enormous ; that the great variety of timber 
trees, which the changeable climate, with its rapid alternationB of ^ 
groat heat and great cold, and of damp and drought, and the vast 
extent of the country and the great variety of soil have produced, 
is not equalled in any other part of the same temperate zone, 
not even in the forests of Japan. But my own opinion is that the 
iorests which receive their supply of rain from the Pacific Ocean 
are still better suited for the individual development of trees and 
can bear a heavier mass of timber than even the forests oi the At- 
lantic basin. The height of the Sequoias, the red firs, and the sugar 
pines of the Ptoific sea-board of America, of the Gryptomerias of 
Japan, and of the Euoalypts of Australia and New Zealand, is not 
surpassed, much less reached, by any of the trees on the Atlantic 
sea-board, be it of America, oi Europe, or of Africa. 

It will very often happen that valuable timber-yielding species, 
if left to themselves, will be unable to struggle against inferior 
kinds and againsMnjurious oljmatio influences, and thus disappear ' 
before them or be left in a hopeless minority. If on low-lying 
ground about an acre is completely cleared of trees in the midst of 
a mass of forest, a striking meteorological change will be at once 
manifest even in that limited area. The clearing will, in the language 
of foresters, have become a frost-hole, that is to say, in those holes 
in the forest the frosts will not only be more frequent and severe, 
but will also occur both earlier and later in the season than in the 
surrounding forest. Amongst the North American species seed- 
lings of the heavy-seeded valuable oaks, walnuts, and hickory sufiEer 
much more from frost than the seedlings of the light-seeded birohes, 
poplarii, and pines ; hence in openings made in the forest the 
action of nature will be to favour the appearance and establish- 
ment of the least valuable species to the disadvantage of mankind. 
But even in those places the valuable trees, temporarily driven 
out, will gradually i^eappear later on under the shelter of the less 
valuable ones, if the fire-fiend, one of the plagues df the New . 
World, is kept out. 

Another cause of change in the composition of a forest is also at 
work, to explain which I must orave the reader’s indulgence mid 
mahe a stij^ digression into the biology of forest trees. 

Within the range of distribution of a |vest tree there is always 
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B central region in which the tree grows in its highest perfection, 
and which may therefore be termed the optimum region of its 
habitat. Within this region the tree is more or less independent 
of the nature of the soil ; while away from it, it becomes more and 
more particular in its exigencies in regard to soil, until near the 
limits of its range it absolutely requires, to be able to struggle 
successfully with its rival, a soil possessing certain well-defined 
characters. If a forest is cleared or destroyed by fire and the area 
is left entirely to itself to re-clothe itself once more with forest, all 
those species of trees will reappear, within the optimum of which 
the locality in question is situated, while all the rest for which the 
soil is not ‘extremely favourable, will not enter into the new crop 
at all. Thus, to quote an example, if white pine woods situated 
anywhere between the 4drd and 45th parallels of latitude, which 
form respectively the southern and northern limits of its optimum 
region, are cut or burnt down, new crops of whitS pine will take 
the place of the original crop ; but if such woods are cleared out- 
side those parallels, the now crop will consist of broad-leaved trees 
or of a pine of inferior size and quality. The life-history of the 
trees of the North American forests has not yet been sufficiently 
studied to enable me to furnish many such instances in proof of the 
* position 1 have established ; and it '^nuld lead me too far to quote 
instances in point taken from the forests of Europe and Japan. 

The influence of woodland on the climate (t.a., on temperature, 
rainfall, humidity of the air, and movements of the atmosphere), 
and on the level of the water in rivers and springs, has been 
abundantly studied, and is still being studied at numerous observa- 
tories in Europe and North America, and very much has already been 
written on the subject. Nevertheless, as one of the subjects of this 
paper is to indicate and explain the gradual but steady climatic 
changes that are coming over a country, the forests of which are 
slowly but surely disappearing, 1 must earnestly beg the hoooikir^ 
able readers of this journal to pardon me if I repeat here what Aey 
know full well already, and regarding which they may read 'in a 
mass of special publications. I may, however, perhaps claim for 
myself a more popular treatment of the subject than they will find 
in those publications, for 1 think we need no scientific apparatua 
to show how quickly nature turns upon us when her laws have 
been violated. Of wW use indeed Ire a mass of scientific figa)bs and 
other details to the popular mind, which, as a rule, does not trouble 
itself about the mean temperature or mean rainfall during the 
several months of the year, which is usually quite satisfied to httm 
that it is warm in summer, warmer in some years t-ha n in others. 
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that all winters are cold, but that some may be colder than others, 
and which, at the farthest, may perhaps interest itself in remember- 
ing the temperature and rain and snow-fall of exceptional years. 
Thus for the mass of the general public, amongst whom must be 
included the great majority of the forest-owning class of the United 
States, scientific researches, and the conclusions based thereupon, 
must remain more or less of a sealed book. What they require 
are broad facts, which bring home to them, much more quickly 
than the observations and learned disquisitions of the meteorologist, 
the influence of deiorestation upon the climate. To such facts, 
therefore, will I strictly confine myself. 

Going back to the question of frost-holes, I can adduce a very 
striking instance from Java. Many forests have been cleared 
away from the foot and gentle oven slopes of the great volcanoes 
for the planting of cinchona. These lands are situated at an eleva- 
tion of about 8,000 feet alxive sea-level, and belong to the cooler 
region of the tropics, of which tree-figs, laurels, palms, and bananas 
may at once be named as the most conspicuous floral representatives. 
Here it has been found that it does not require to clear more than 
100 acres to bring in frosts which injure the cinchona plants, 
whereas in the surrounding area and eteiywhere before the inva- 
sion of man frost was eptirely unknown below an elevation of 7,000 
feet. 1 need scarcely add that the Dutch planters are now careful 
to avojd clearing as much as 100 acres in one place in low-lying 
lands, thus depending on the surrounding forest to keep frost out 
of their plantations and generally to level down all elitatic ex- 
tremes. It is one of the great functions of forests to level down 
all marked irregularities of temperature, relative humidity, and soil- 
moisture. 

By removing the forest growth from the smallest surface of land, 
we increase the tendency in it to extremes of temperature and 
humidity, and bring it nearer to the condition of the treeless region, 
the prairie. The temperature will be higher than before in sum- 
mer and lower in winter, and the soil will be now drier, now wetter 
than it was ever before. This change may, in a certain degree, be 
of no oensequenoe as far as the interests of agriculture are oonoern- 
«d. Indeed,! do not boritnte to dodave my belM that in tbe oam 
fit ^or&iun oonntriM with a mixed forest of broad-leaved epeoiea 
^ oonifora of, and allied to, thS fir tribe, the olearindf of foreett 
vrill improve the temperatore oonditfona for agriottltnre, for the 
higher taoiperatuve in sommer will be nsefol to a greater extent 
thantbehk^imnpentaminwiittorwillbehannfyil; there will be 
only ww drawback, efa.. the Ixoieagedrhit fifikajate and eai4y frosts. 
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It is the general belief in Europe that the mean temperature of 
the year has not altered sinoo observations ha^e been recorded. 
We may grant that ; but the mean annual temperature is no cri- 
terion at all for judging whether changes have or have not taken 
place in the peculiarities of tffe different seasons. Thus, if the 
heat in summer has increased to the same extent as the cold in 
winter, the mean will remain unaltered. For example, we all know 
what an immense difference there is between the* climate of Balti- 
more and that of San Francisco, and yet the mean temperature 
of the year at both places is one and the same. But we have yet 
another reason for not relying too much on present meteorological 
records. It is only a few decades since observatories have begun 
to bo established away from large agglomeratjons of population ; 
observations taken in cities, and even small villages that are stead- 
ily extending and were surrounded by a broad strip of treeless land 
long before the commencement of observations, must surely be of 
no use whatsoever in determining whether any or what changes 
have been taking place in consequence of a decrease of woodland. 
A very slight further fall of tempf^rature in the vicinity of the freez- 
ing point, in late spring or early autumn, or a momentary pro- 
longation of an extreme temperature, may have fatal consequences 
in agriculture and forestry, and will yet certainly remain undetec1>- 
ed by the meteorologist at the usual stations situated in the midst 
of habitations. 

Another climatic factor unfavourably affected by the destruction 
of forests is relative humidity. The powerful influence exercised 
by the relative humidity of the air on forest vegetation has hitherto 
been entirely overlooked.* Although I had several times to refer 
to it in my first paper, I may repeat here that the result of a de- 
crease in the wooded area is at once followed by diminished relative 
humidity, this effect being felt most during the hot season, when 
the largest ifmount of moisture is needed for the growth of high 
tree-vegetation. Observations to determine the mutual relation 
between forests and the relative humidity of the air have been 
instituted only very recently, and much, therefore, still remains to 
be found out. It has for a long time been accepted as an estab- 
lished fact that relative humidity and rainfall run concurrently ; 
but no greater error than this assumption can be conceived. The 
prairie lyiiig between the Rocky' Mountains and the Misfouri re- 
ceives in May to August 130 mm. of rain, while the average relative 

* It has osrtainly not been overlooked or oven under-eitimated in Femaadii^f 
SvUffk NtOetfor a Manu9^ tf Indian [Eo ] 
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humidity of the air during the same period is only 45 per cent. ; 
on the other hand, in the prairie stretching along the coast of 
Southern California the corresponding figures for the same four 
months are respectively only 12 mm. and as much as 72 per cent. 
We may at once asaame that no meteorological station situated in 
inhabited places far away from the forests can ever contribute any 
trustworthy data for the solution of the question before us. In 
Europe we have already our series of parallel stations, one set 
inside the forest, the other not far off in entirely open country.* 
The results furnished by these stations are most striking ; the dif- 
ference in the relative humidity of the air between the two sets of 
stations is from 5 to 10 per cent, in favour of the forests. In 
countries with a naturally moist atmosphere fabove 70 per cent, 
during May to August), like Northern and Central Europe and the 
Atlantic coasts, a decrease of 5 to 10 per cent, in the relative humi- 
dity of the air will perhaps be harmless, as far at least as the growth 
of trees in height is concerned. But if we go westwards from the 
Atlantic into districts where the mean relative humidity sinks to 
(iO per cent, and lower, we need not bo astonished if, after the 
devastation and disappearance of the forests with which those 
regions are now blessed, the climate frustrates all attempts to restore 
them by replanting, the seedlings being killed by drought and heat 
m summer and by dry cold in winter. It is not at all improbable 
that the prairie east of the Missouri lliver was once covered with 
forests, which, once destroyed, could not, unaided by man, return 
owing to the relative humidity having sunk at least 5 to 10 per 
cent, below the average figure at which forest-growth was former- 
ly possible. It is, therefore, to be ho|)^ that if ultimately the 
Americans determine to create a new forest there, it will be able 
io regenerate itself without extraneous help, and that if they begin 
by planting up in large close masses, they may thereby form cen- 
tres of high relative humidity from which they could gradually 
woik outwards till a line was reached beyond which every effort 
to raise trees must fail, viz., nature’s limit between prairie land on 
one side and forest land on the other. 

Even in countries with a high relative humidity daring winter 
and summer, the effect of a reduced relative humidity is clearly 
perceptible. Thus young seedlings planted out in the open, away 


* The author ia obviously not awa^ that we in India also have to a oertain 
extent undertaken enoh observatione,^ and would probably have etill oonlinned 
them but for the lamentable epirit at present militent in the Oepertraent> which 
keeps Hcienoe and scientific work entiiely in the background. — [JE d.] 
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fcom their natural protectors, the gprown-up trees, *will suffer from 
drought in eammer, for rapidity of transpiration will be in proper* 
tion to the dryness of the air, with the consequent danger of the 
absorption of water by the roots being unable to keep pace with 
the loss through the leaves. Again, we notice Aat in winter, plants 
bathed in moist air, t.B., surrounded and sheltered by a mass of 
other trees, can stand greater and more prolonged cold than those 
plants which are exposed to free insolation and a dry atmosphere. 
It would lead me beyond the limits of this paper were 1 to dwell 
any longer on matters that are familiar to every practical tree- 
planter. 

Regarding the effect of a change in the relative humidity of the 
air on the composition of a forest, we know what to expect in an 
area that has been denuded of its original covering of trees. 
sides light-seeded, broad-leaved species, like the birches, poplars, 
and alders, the inferior pines will also gain the predominance, and 
those species which require the highest degree of relative humidity, 
such as evergreens with their tender shoots and leaves, cedars, 
cypresses, and Sequoias, will refuse absolutely to thrive under 
the altered conditions, or will at least be reduced to a very small 
minority. 

But little is known regarding the effect of forest denudation on 
the rainfall of the denuded area, although many instances have 
been adduced to show that the rainfall diminishes if the wpod area 
diminishes, and increases if the latter also increases. All these 
various instances are, however. Open to some other interpretation 
as well, and involve a good deal of guess-work, and none of them 
can stand the ordeal of a strictly scientific scrutiny. My own 
opinion inclines to the belief that the inflnenoe of forests on the 
rain&ll is very slight, if any at all. Forests, no doubt, increase 
very ooneiderably the relative humidity of the air, but this effect 
is confined only to the area actually under forest and the immediate 
vicinity, and is not felt at all even a short distance off. 

The influence of forests upon the amount of moisture In the soil 
and upon the quantity of water in the rivers can hardly be exag- 
gerated. Quite recently the trees of a forest have been desonbed 
ns BO many effective pumps for drawing water out of the soil, so 
that a soil under forest should be drier than the soil of open tree- 
less land. This description may be true for excessively dry^plaoes, 
in which the soil under trees will be deprived of its moisinre to 
a greater depth than completely bare soil or soil that is under 
grass or agricultural crops. A slight shower of rain may saturate 
the surface soil on treeless land, without a drop reaching the 
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ground below well-oanopied foreet, Bui if we suppose a steady 
downpour lasting only 84 hours, then we shall nerer be wrong 
if we assume that the soil inside the forest will be wetter and 
moistened to a greater depth than the soil outside. And why will 
this be so ? Because the rain water, running down the branches 
and thence down the stems and roots, will penetrate with ease into 
the lower layers of soil reached by those roots, while the portion 
which drops off the leaves and branches will be greedily sucked up 
by the moss and the decaying leaves and vegetable mould covering 
the surface, and will from thence gradually filter down to lower 
depths. Besides this, owing to the higher relative humidity, lower 
temperature, and stillness of the air inside the forest, the moisture 
under the forest will evaporate more slowly than that from the 
area outside. Thus in summer, after one or two bright days suc- 
ceeding a good fall of rain, the open country may already be in 
need of more rain, while inside the forest the roads are still wet, 
the soil- still moist, and the air still cool and humid. All these are 
facts which cannot have escaped the least observant, and they are 
the facto that demonstrate the influence of forests on soil moisture 
in a manner dear and intelligible to everybody. * 

To ttudy this question a little further it is necessary to distinguish 
between countries with a continental and those with an insular 
climate, and between these and those possessing a combined conti- 
nental and insular (coast) climate. In an insular climate the rain- 
fiill is more or lees equally distributed over the twelve months of 
the year, and the forests upon the mountains are required merely 
to prevent the precipitated water from rushing down headlong 
into tile valleys and thenoe into the sea, carrying away all the 
elements of fertility of the soil. As the distance from the sea in- 
creases, the rain ialls less frequently during the dry season ; so 
that when we come to continental climates, we find that the forests 
on 4he mountain ranges have, in addition to the function just des- 
cribed, to fnlfil the extremely important rdle of storing up the 
excess of moisture precipitated during the days of heavy rain and 
giving it up slowly and gradually to the plains below during the 
dry season when they require it most, ^us, in continental oli- 
uiatos, the mountain forests are of especial value to the 4 H>untry, 
which would be a desert without them. 

At the same time we must bear in mind that there are forests 
and forests. The type of a forest fulfilling all its highest fboetions 
is the virgin forest, in which under the oom{dete oenomr of gigan- 
tic trees, a lower storey of trees and shrubs fills uphll Ite intervals 
between the straight, clean, pillar-like trunks, a^ tiie soil, com- 
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poBed of rich mould alSA mossea, gives nouribhment and Bhelier £o 
thousands of seedlings and saplings of various ages. Bach a for- 
est, to be maintained permanently in as favourable a condition as 
possible, requires to be treated in the most systematic and conser- 
vative manner, none of the sheltering trees being taken out until 
the seedlings below it are ready to fill up the gap made by its 
removal. On the other hand, a forest of scattered trees, with a 
heavy growth of grass between, which, along with the ddbris 
that fail annually from the trees, is consumed every year by 
fire, such a forest, sit veiiia verho, is hardly better than no forest 
at all. 

Inundations, the result of eaceptionally prolonged and heavy 
showers, occur as well in unpopulated tracts covered with virgin 
forests as in settled populous districts, yet what an enormoul 
difference in their mode of occurrence and consequences I In the 
interior of the northern Japanese island of Ybso (popularly cor- 
rupted into Yksso), poor in population, but rich in virgin. forests, 
inundations are a common event. The rivers rise 6 feet and even 
more above their normal level, but not as a thundering swirling 
mass %f thick muddy water carrying away entire uprooted trees. 
The colour of the water hardly changes, and the only spoils of the 
forest it boars away on its bosom are old decayed branches broken 
awa/ by the water from overhanging prostrate trees dead years 
ago ; and when the river has subbided to its usual level, no traces 
of the flood are left behind, no silt, no stones, and boulders outside 
the river-bed, no mud on the trunks of standing trees to mark the 
height of the swollen waters. Need I now describe an inundation 
in populated districts in which the forests have undergone the 
usual devastation ? Hardly ; but what is that thing left after an 
inundation which we, in our indifference, contemptuously call 
mudi Ninety per oent. of it comes from the forests, from the fields. 
It is the very best portion of the soil, tho fertility, the wealth of 
the country drained away, and lost to it for ever 1 

Inundations have always occurred, and will occur again and 
again ; all that we can do is to provide against their disastrous 
consequences, to prevent them from becoming catastrophes. In 
doing this work two entirely different professions must oo-operate, 
Forestry and Engineering. They must come in the order named, 
the Forester first, the Engineer afterwards. 

The forests in the plains, on low hills, and nn good soil are the 
first to be invaded by the farmer and have to retire before him. 
Thus oannot be helped. But if wo stick to the forests on the lower 
hills and keep them in their active and benevolent condition as 
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long as possible, and preserve striotlj all the forests covering the 
mountains and steep slopes against every kind of spoliation and 
destruction, against all attempts of the agriculturists, against 
partition into small holdings, ive may still be able to prevent, when 
excessive rain falls, the surface drainage from the low country from 
receiving an accession, from the hills and mountains, of enormous 
bodies of water laden with sand and stones and boulders, and thus 
reduce the volume and violence of the flood-waters, and save, or at 
least mitigate, the danger of an inundation. 

The question of preserving the forests in the mountains being 
satisfactorily settled, the result will be that the flood-lino of the 
rivers will once for all cease to form a constantly ascending curve, 
ns is unfortunately at present the case with every river of the 
United States; and then the Engineers may be called in to take 
measures to control the flood-waters of the country below by regu- 
lating the beds and banks of the streams. 

One need not have taken up the newspapers and read of the 
calamitous floods of 1887 in the United States to satisfy oneself 
that these floods are only the forerunners of greater disasters still 
to come. I visited many districts in the Southern and i^ntral 
States over which the floods had just passed. The standing trees 
were covered with mud up to a height of 15 feet, and scattered 
about everywhere lay hundreds of forest giants, not fallen from 
physical decay and more or less rotten, but still green, which had 
been uprooted in the full vigour of their growth ; these were all 
from 200 to 800 jears old. I also found along the banks of rivers 
many strips of forest that had been partially swept away, and the 
trees here were also 80Q^to 800 years old. The fact that the up- 
rooted trees were all from 200 to 80P years old does not, as one may 
easily imagine, at all prove that the floods which overturned them 
were exceptional ones, such as would not recur again for a similar 
period of years. It rather proves that those disasters are the 
beginning of a new era arising out of a totally altered condition 
of things, which are steadily growing still worse owing to conti- 
nued and even increasing human activity. This prospectis not a 
cheering one, but it is not entirely hopeless, and if 1, as a well- 
wisher of the great American nation, were asked for advice, I 
could not do better than admonish them in these words:— Out 
your trees, but spare your forests.” 

Dr. HsiKRion Matb, 

ProfeHor of tht Foruiry Dtpmrtment^ 
Imperial Dnwtniiy of Tokhs 
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THE FIRE-FLY— A BONDEATJ. 

A fire-flj I a floating spark, 

A diamiond dancing in the dark, 

A roving star, now low, now high, 

Anon afar, anon anigh. 

Then soaring like a joyous lark. 

It seems to feel nor oare nor oark. 

But drifts above the watch-dog’s bark, 

And wheresoe’er it wills, doth hio 
A fire-fly I 

It gleams along the heated park ; 

It rests upon the dry leaves — hark ! 

Is that a flame beyond, which I 
Among their tinder oairespy ? 

Ah, no ! It makes no scorching mark, 

A fire-fly ! 

Advena. 


UP THE TONS. 

Leaving Thadiar on the morning of the 81st, I struck up the left 
bank of the T6lis along a road which, until the maift road to 
Hamasarai branched off it, some two or three miles higher up, was 
fairly good, but after that it became little better than a sheep track. 
Below me in the river bed were alders, willowo, Celtis, Cinnanumum 
Tamala^ and others of the Laurinese ; but I looked in vain for the 
Bngelhardtia, so common below Thadiar, until 1 had gone about 
four miles, when ! saw a solitary specimen of.it. Albiazias were 
very common, as was also the Bhus. 

When once 1 had passed the boundary of the closed Government 
Fofest, the ohir forest, which clotliedrtbe slope above me, showed 
signs oi^ the annual fires lighted by the graziers. In some places 
the trunks, half charred through, had been unable to withstand 
the wind and their large boles lay across the path. The burning of 
the grass soems to be carried out in a most systematic manner— 'Hot 
being burned all at once, but in patches in regular rotation^ 

Some of the chir trees here were, 1 think, the tallesti have 
seen, being eotmderabfy over 100 feet in height. A fallen OM 
that 1 measured was 142 feet in the bole, -and this, too, in tpk$ 
of ths foot that the point was burnt off. In some places the road, 
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or path rather, was lapped by the waters of the Tons ; in others it 
rose some hundred feet above the river. 

I camped that night on a triangular piece of ground whioh, al- 
though uncultivated, showed by a succession of terraces that it had 
once been tilled, probably before the Qoorkha invasion, as ohir 
trees as old as any in the surrounding forest covered it at inter- 
vals. On this piece of ground, which was nearly half a mile long 
by about 800 to 400 yards broad at the apex of the triangle, 1 
found Grewia vestita, which, above Thadiar on the way to Deota a 
small tree, is here barely 18 inches high, with flowers and fruit on 
it. This was evidently owing to fires and grazing. 

Noticing the hole mad^ by a borer in a chir tree in front of 
my tent, I followed it up with my knife, and found that it did not 
penetrate further than the outer bark, and that the end of the bole 
was filled with grass seed, amongst whioh 1 failed to detect the 
insect that had made the hole. 

Ficua Cunia with very large leaves was very common^ as were 
also two or three other figs and several leguminous shrubs and small 
plants. 

The waters of the Tons contain in suspension a large amount of 
mica and, where the floods had left ddbris on the bank, large quan- 
tities of it had been caught in the crevices of the soil, whilst on 
looking into the water minute particles of it could be seen flashing. 
The ex[dajfation of this I found afterwards when 1 went higher 
up, where all the streams tributary to the Tons had their beds in 
micacious rocks, which, where it was hollowed and smoothed by the 
action of the water, looked like enormous pieces of motber«of-pearl; 

My next march was to N|^ntwlu% to whioh place 1 had gone 
a little more than half way in my first day’s inarch. The vegeta- 
tion did not change,., and the road was much the same as that of 
the previous day, save in one place, where it rose up the face of a 
cliff where some oateful climbing was necessary. One thing worthy 
of notice at Naintwar was thellifference in the colour of a stream 
which joined it from the north and tbht of the Tons' itself. The 
clear blue of this stream, which seemed quite as large as the Tons, 
betokened its source to be a spring ; but the snow-fed waters of 
the Tons quickly changed its colour into its pwn dirty grey. 

At Naintwar I saw a piece of dova^taUing l[if I may use the ex- 
pression to designate a piece of work so unlike in all save the end 
obtained, what is understood by the original word), whioh I have 
never seen equalled.* 


* J)o§-Utilimg would not be sa inappropriate term.— [flp.] 
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I do not know what tools tlie tillagers use ; but the designs on 
some of the lintels of their bouses and doors of temples show that 
they are no mean hands at earring after a quaint style of their 
own. 

Next day’s march took me to Baurd, some six good miles from 
Naintwar, and during this march the vegetation began to change 
consideralily, probably owing to the fact that the rdad rose high 
above the river, which itself rose, or rather descended, from a good 
height, during the six miles. Hornbeam, poplar, spruce, blue 
pine, chestnut, walnut, and several other higher level trees, whilst 
at Saur^ itself the ban oak mixed with the apricot. 

On the way I passed a tree wHh g bole only 11 feet high, to 
which I was attracted by the large number of rings made by 
wood-peckers, and counted no less than sixty of them in the bole. 
Each bole was distinct, the bark of this tree evidently not split- 
ting across so easily as that of the oak which opens out between 
the hole^ so as to form an unbroken ring. 

At Sanrd I was told that the road 1 had come was a maidan 
compared to the road I had to traverse I 1 should have been sorry 
to call it a maidan as compared to anything ; but it certainly 
was not a bad road in comparison with that on which I fonpd 
myself next day. In some places nothing bnt the roughened rook 
which oomposed the narrow ledges over which the road lay, pre- 
vented one frdin being dashed to pieces some hundred Feet below# 
On the other side of a stream near Sanrd I came across what was 
evidently a quarry for the slates which covered some of the houses 
in that village, and which they seem to pile on indiscriminately 
in a manner which speaks voluties ^r the strength of the struc- 
ture underneath. The stream itself ran over a bed of the stones. 
1 afterwards measured a piece quarried out higher up which was 
4' 9*^ X 8' X 2}'". Many pieces of this size 1 should think would 
be enough to crush more substantial-looking 'lionses in oiviliied 
jilaces, and yet 1 saw even larger pieces on some of the houses. 
Shortly after leaving Baurd I came to a valley facing the north or 
right tenk of the river. On its western** side nothing but chir 
covered the slope, on the eastern side it was clothed with a dense 
growth of chestnuts, 8|>ruoe, ban oak, and holly, with a thick under* 
growth of ringals, raspberries, and Indigoferm. Scatte^ here 
and there were ^e Rhus, brown birch, hornbeam^ alder, and 
maple. 

The next vallqr I came to was mnoh the sane with, regprd to 
vegetation, except that owing to a rocky soil the ohir dotted bott 
sides for some distance up before the other trees began. Th^ roid 
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here wm yeiy bad. In the next yallej I came to, and where 1 
camped that night, I thought 1 saw amongst other trees an ash. 

I could not get a specimen of it at that time, but on mj return 
journej managed to do so. 

My next day’s march brought me to Datmir, which is at the top 
of a steep cliff rising from the river below. With the exception 
of the pull up this cliff the road was wonderfully good. 

On the opposite side of the river the slope is clothed with 
deodar — ^the firsl place where I saw it in any quantity after leav- 
ing Deota— and on the top of the hill above the forest hut I also 
saw some of it as well as the first Bhojpatra I had seen. 1 did 
not go very close to the latter trees, and it was not till my next 
inarch (to Oosla) that I came within reach of a solitary speci- 
men. 

Bound the forest hut at Datmir there were mom and kharshu 
trees, very old in appearance, some of them hollow, which had 
evidently been plant^ in rows. This circumstance I also noticed 
higher up near the village of Ganger, the rows varying from 
regularity so slightly as to preclude the possibility of their posi- 
tions being accidental. There were box trees below the hut ; but 
I saw none of any great siae. Below the village is a large piece 
of ground under cultivation, and here 1 may mention that all up 
the valley the soil is wonderfully rich, even on the upper parts of 
the slopes.^ The chief products seemed to be dal, paddy, and 
chaulaL 1 found above the bungalow hazel and service trees, as 
well as the birdcherry so common at Deoban and Mundali. 

My next march brought me to Ooela. On the way I passed 
through a dense forest of oaks, popIfrB, chestnut, maple, and brown 
birch with blue pine and spAce on the crests of the ridge, and 
alders along the water-courses. 

It was not till next day that I came to pure forests of Bhojpatra 
on my way up fron^ Oosla to fiarki Diin, my last camping place. 
There too I came across the shrub rhododendron with its lovely 
mauve flowers, and a tme which reminded me so much of the 
mountain ash of Europg (the ** rowaig'” of fioottish song and story) 
that I had little difficulty in identifying it with Pyras urdna in 
Brandis’s “ Forest Flora.” In a piece of nugeshy ground about 
four miles above Oosla I found the first hinetails 1 had seen in 
the Himalayas, but on my return journey 1 found them at 
BUthyan. 

At Harki Ddn itself, which is a flat piece of ground at the juno- 
tion of three valleys with streama, any one of wUeh might with 
equal right Jay claim to being the Tons, Bhojpatra andsome wind-* 
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blown silver firs, were the only trees of any height. Rhododen- 
drons {(Mmpanulatwm) were the last shrnbs of any sise, along with 
stunted willow. Above them came R. AfUhop(tgm^ juniper, wil- 
lows turned almost; into creeping shrnhs, and last of all nothing 
hut small hardy plants and flowers, most of them our ordinary 
home wild and garden flowers, amongst them being vetches, ever- 
lastings, yellow pansies, and strawberry plants with flowers of a 
blood-red colour, and rhubarb, which made a very good pudding 
without requiring too much sugar. 

One plant which 1 noticed in partitihlar was one which no one 
could help observing from the darkness of its maroon or claret 
flowers almost approaching blackness. It was one of the Legumir 
TuoBCB^ but its n<ame I have not been able to ascertain. 

It was not until on my way down that ‘I found, about a mile 
below Harki Diin, a hawthorn tree, the first and only one I 
saw. 

Up the three valleys I have mentioned above I went on three 
successive days. All three, except that the one furthest south, had 
more stunted vegetation at the mouth of it than the others, were 
much the same in appearance — a plain covered with flowers up 
to a certain point, then boulders and fragments of broken rook, 
then snow, its surface yellow with dust, and after that snow in all 
its purity covering the sides of the slopes, and blocking up in dense 
masses some of the smaller hollows. 

The valley to^ the north was the prettiest of the three, the 
stream which flowed down it broadening into small lakelets in 
two places, and its source, which 1 reached after four hours’ steady 
climbing over boulders and snpW drifts, I found to be another of 
these lakelets, which was, no doubt, increased by the melting snow, 
but must have been fed by a spring somewhere, although I could 
not see any signs of one. My reason for supposing that there 
was a spring was the fact that its upper side contained open flow- 
ing wfiter, whilst its lower side entered and disappeared below a 
large drift of snow, whence it emerged some fifty yards lower 
down by a low-roofed pave, with frozen walls and roof supported 
on pillars of ice and festooned with iciojes. 

This I took to be about six to seven miles from Harki DAu, 
whilst, as there was no snow there and here it was piled up, with 
its melted faces showing regular strata, I fancy I was some thou- 
sands of feet above my camp. I was shown a pass over this HiQWi 
by which I could have looked over the head of the valltyi but 
it was too late to think of it, and it was all I could do, as it was, 
to get back before darkness set in. 
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The next valley I went np was the one to the southward. One 
thing about this one, as 1 observed above, was the fact that 
vegetation reached further up it ; but this was not, I think, owing 
to its lying north and south, but to a curious fact which I shall 
endeavour to describe. 

A little way above where my camp was pitched you crossed, 
by a rough semi-natural bridge, the streams from the north and 
north-east, and climbing about 30 feet higher up, you found 
yourself overlooking a largo plain with a stream running through 
it several hundred feet below you, although the water behind you, 
and which is joined lower down by this stream, was only a few 
feet below you. In fact it is nothing but a ridge of impermeable 
rock, which prevents the two streams from the north and north- 
east from joining the third long ere they do so. 

At a point which I guessed to be about eight miles from camp, 
the head of this valley took a beiM to the northwards, and join^ 
another leading down the other side, where I did not attempt to 
follow it. At the head of it there were the same snow-clad cliffs 
and stratified drifts in the hollows, which I noticed in the other 
valley. The stream which flowed through it kept losing itself 
under masses of boulders and reappearing again in the most unex- 
pected places. 

The walking over these boulders constituted the worst part of 
the walk up and down. It is tiring work walking up one side 
of a large boulder and down the other, or stepping from one to 
another without knowing when they are not going to turn under 
your foot. Imagine yourself walking over the ruins of stone- 
built houses for a mile or so and you will have some idea of 
it. To what depth this layer of stones reached 1 cannot say, but 
I certainly saw 12 or 15 feet down through it in places, and still I 
could not see the eaulh below. Sometimes these rooks were piled 
into little hills far above the level of the surrounding boulders ; 
but whether this was owing to glaciers or to the simple filling of 
rocks from the cliffs above, I cannot say. Their toughness and 
jagged edges threw doi^’ts on t];i%ffirni|ff theory, whilst their dis- 
tance from the bases of J|ie clifib belied tne latter. 

The third valley, the Wne to Uie south-east, after running for 
about a mile in a soutb-easteriy direction, turned round towards 
the south. The vegetation below my camp was much the same 
along the river bank as that at Datmir. PyruB ursina 1 found a 
solitary epeeimen of, but a little way above the river bank Bhoj- 
patra had the ground all to itself. 

1 had intended to return by Thittakumta and Ramasarai, but 
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ootdd not owing to unavoidable cironmstanoes, eo that my retnm 
journey was almost over the same ground as I oovered on my way 
up, elms, hawthorn, and ash being the only trees added to my 
notes, and so ended one of the pleasantest trips I have ever enjoy- 
ed, the weather all the time being exceptionally good, and the cold, 
even at nights, being only slightly felt. 

W.F. 


A MOBNINQ ON A KONEAN HILL. 

A BROILINQ morning in the broiling month of May, the tune be- 
tween seven and eight. The sun is beating down mercilessly, and 
the hill that 1 am climbing is dreadfully steep and slippery. The 
grass has all got burnt up, and affords almost as treacherous foot- 
hold, at the angle at which it pnssents itself, as so much ice would. 
Steadily 1 mount, wishing feryently for a breath of wind to fan 
my perspiring brows, for, as I press on upwards, I lard the lean 
earth” generously I Presently a sound not often heard in the 
Konkan jungles — at least in those in the neighbourhood of the sea— 
is heard, the cough, namely, of an irate or startled monkey, the well- 
known black-visaged langi&T. Looking about, I soon spy one 
(a female evidently, as she carries a young one in her arms), seated 
on the top of a bare teak tree. She is in a state of violent excitement, 
and is swearing volubly, not, however, at me, but at something still 
concealed from my view. 1 throw myself (glad of any excuse for 
a halt !) on the ground and watch for the sequel. Shortly a village 
dog comes up, and then another, and another. My friend, the 
monkey, is evidently the object of their attentions, for, on reaching 
the tree on which she is seatedT*^ they pull up and surround it. 
Dark objects are visible here and tber 9 ,in the distance ; these are 
Khatkaries,” a semi-wild tribe who inhabit the Konkan hills. 
They are the masters of the dogs, and monkeys, in various shapes, 
would apparently be found in their list of delicacies for the table. 
As the wild men approach, the^monkey, yiinkmg discretion the 
better part of valour,” betakes herself once more to flight. Oarryw 
ing her young one with her and leaping fiem tree to tree, she ni{^ 
ly ascends the hill, not touching the ground, and the merxr chase 
goes heedlessly sweeping by” within a few yards of me. % have 
had a first-rate view of the hunt, for I have gained a point on the 
hill above the line taken by the harassed monkey and her unrehrni* 
ing pursneie, and have therefore seen everything splendidlty. The 
siknoe in which the chase is conducted is most striking, both dogs 
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and men are mute, and the quarry also has relapsed into silence 
since resuming active flight I had some'EIhatkarieB with me| and 
asked them questions about the whole thing. They told me that a 
dog, single-^nded, was no match for an ordinary-sized btiydr, 
who could und would tear one to pieces very shortly, had the dog 
the temerity to attack it unaided. Three or four dogs were needed 
to pull down one /atiydr, unless of course a man was near 
enough to come in to aid at once. Monkeys are very greedily eaten 
by the Khatkaries. 1 heard afterwards (when returning from mf 
inspection) that the baby-monkey had been killed, while the elder 
one had made good its escape— rather to my surprise, 1 must con- 
fess, as I did not think that the mother would have abandoned her 
young one under any stress of circumstances. 

But my adventures were not yet at an end. Before leaving the 
hill, I heard again a curious sound. What is it P With ears 
pricked up and every nerve on the stretch 1 listen I No doubt of 
it ; some one sawing up timber I Bather cool I ” 1 mutter to my- 
self, and away in the direction of the noise we go, stalking as 
silently as the dry teak leaves will permit. My associates for the 
time being, the Khatkaries, hang back. A fellow-feeling makes 
us wondrous kind,” and they do not relish the idea of assisting at 
the probable capture of a fellow-tribesman. On we go cautiously, 
the excitement is growing intense, when the Khatkaries all at once 
begin pushing to the front quite eagerly. Anxious to know the 
reason of this sudden change, I enquire and am told, in reply to 
iny queries, that the sound we hear has nothing whatever to do 
with wood \ it is caused by a party of Khatkari women hunting 
for land crabs (in Marathi kak$da). Sure enough we presently 
(‘spy the tinted Dianas, and, afte^a little parleying, the results of 
the chase (some two dozen or4»s) become our property, their ulti- 
mate destination being thesNatural History Society’s Museum in 
Bombay. These crabs ijpparently lie dormant during the dry 
months under large stones and similar places of refuge, sperging 
only when the rains^t in again. * The wild people rub such large 
stones as seem likely to <fce places of retreat for their prey^wi^ 
other stones. The crabs mistake the sound for thunder I (no joke 
intended, for 1 got the ei^lanation at first hand, on the spot, from 
the Khal^ries themselves). Under the belief that Here are the 
rains again, hurrah I ” they come out, are caught, and are in due 
time popped into the wild man’s cooking pot, and thus ftilfil one 
of the fonotions at all events for which they were induded in Dame 
Nature’s scheme. And so home. 


G. K. B. 
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BREAD-MAKING. 

In your endeavours} to infuse into our minds the principles of 
scientific forestry you have hitherto overlooked a very important 
essential to sucoesH, namely, the necessity for disseminating, at the 
same time, useful hints in that special branch of knowledge by the 
aid of which we are enabled to maintain, in an efficient condition, 
the corporal foundation upon which depends the supply of the store 
X)f energy so largely drawn upon — ^by the e.xercise of our mental 
faculties^in our efforts to grasp and retain the gpreat principles 
you teach. 

I refer to corporal, as an aid to the capability of absorption of 
intellectual, sustenance. 

Pabulum for the mind, of which yon provide an inexhaustible 
supply, is, no doubt, very necessary ; but this usually takes the form 
of very hard knotty points not easy of digestion : it may not, there- 
fore be out of place hero to offer (you having omitted to do so) to 
oontribute towards the means by which the foresterial mind may 
be maintained in a fit state to assimilate the kind of food, often of 
foreign importation, which you generally provide for its nutrition. 

Apart from this consideration) 1 feel sure that the Forest Officer, 
who is situated without the pale of civilization, will be most grate- 
ful for anything that will add to his home comforts, or that will tend 
to mitigate the severity of the struggle for existence,” which he 
continually maintains during the period of his sojourn in camp. 

With these few prefatory remarks, 1 do not think 1 need offer 
any apology for seeking— even though it make your editorial hair 
stand on end — to desecrate the pages of our scientific journal by 
the introduction of so gross a subject as that of Bread-making. 
The subject, indeed, is an important one from every point ot 
view. 

For many years I have been the victim of dyspepsia, resulting 
from the consumption in large quantities (fof 1 have a good a|)- 
petite) of leathery chuputties, *6oda scones, woodeny biscuits, et 
hoc gemue omne^ all my efforts to procure a wholesome bread having 
proved abortive ; but at last 1 have lighted upon a drunken oook 
(blessings never come singly) whose sole accomplishment (if his 
powers of imbibition be excepted) lies in the art of bread«making. 
At first he was not very successful, and his recip& naturally was 
a little mixed,” but by dint of perseverance I have succeeded in 
reducing it to something like intelligible order ; and in the exuber- 
ance of my gratitude for having obtained a good, wholesome^ 
palatable bread, I now hasten to impart the secret of its composi* 
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tion to my fellow-suffereiD. Being ambitions I have endeavoured 
* to word the reoip& in the orthodox cookery-book style. 

ReHpi for making Bread, 

To prepare the Teast. 

Take of 

Sugar, ••• ... 1 teaipoonfnl. 

Fluor, I dMMitiipoonfiil. 

Hop., .*• ••• 1 teaspoenfiil. 

Put the flour and sugar into a bottle ; boil the hops in a break- 
fa stcupful of water until the liquor is reduced to a quarter of a 
cup ; allow it to stand till lukewarm ; then strain and pour into the 
bottle over the flour* and sugar. Shake the bottle well, cork and 
tie down. Put in a warm place for 48 hours, after which it will 
he ready for use. Call this (^A). 

When the above is ready, teke of 

Flour, ••• 1 tablMpoonful. 

Hops, ... ... 1 teoRpoonflil. 

Prepare the hot liquor as before aiid pour into a clean bottle over 
the flour ; add to this a tablespoonful of (A) shake the bottle 
well } cork and tie down securely. This will be ready for use on 
the following day. Call it (B). The remainder of (A) may be 
thrown away. 

You may now proceed to make your bread as follows : — Take of 


Vloor, 

see 

... 11b. 

Mt. 

see 

... 1 level saltepoonfnl. 

Sngtr, 

• •• 

... 1 teMpootifbl. 

(B), 

••• 

... 1 tableipcKmfbl (in cold weatber ; half 


when the weather is warm). 

Mix thoroughly with a sufficient quantity of lukewarm water and 
knead well ; place it to rise within the influence of the heat of a Are 
(when the weather is cold), and when ready divide into two, put 
into shapes, and hakte. 

A fresh supply of (B) must be prepared every day (to he used 
in making the bread on the following day), with this d^erenoe only, 
that instead of the tablespoonful of (A) used in making the /ret 
supply, an equal quantify of (B) is to he substituted^ 

With ordinary ata this makes a most excellent brown bread, far 
superior to the stuff usually provided by the station baker. I hope 
that all who read and honestly try this recip4 will, as in duty bound, 
be truly grateful to 

let Septmher, 1890, 


A Drukkxk Cook. 



Ill pFFlClAL j^APEH. 

THE CULTIVATION OF ORANGES, LEMONS, AND FIGS 

IN INDIA. 

A.— Orakqeb. 

The Santara. — The best orange grown for profit in India is the 
ointra,” a name commonly assumed to be deriTed from the Portu- 
guese town, but lately declared to be a corruption of a Sanskrit 
word, which should be pronounced ^^suntura.” 

The tree which bears this fruit is of upright habit, in this coun- 
try rarely exceeding 12 feet in height and 8 feet jn expansion of 
branches. The leaves measure by | inches and 2^ by inches 
— the winged joint being very slightly developed, the flowers are { 
inch in diameter, have 5 petals, 20 to 24 stamens, and 9 to 10 carpels. 
The fruit is found of two varieties, one having the skin remarkably 
loose and evidently overgrown beyond the pulp, and the other hav- 
ing a smooth tigbi-fitting skin. As grown at Nagpore, this has been 
declared, by people who have travelled much, to be the finest orange 
known in the world. The inner skin is very delicate, and the liths 
(carpels) so slightly cohering that it is easy to break up for the 
eating. Well-grown specimens have only two or three sei^s. The 
flavour of the two varieties is equal, if grown under similar oondi^ 
tions ; but the loose-skinned variety has an imposing appearance, 
and is rather more easily peeled, consequently it is the market far 
vourite. Ordinary market specimens of the fr|(it average 8 ounoei 
in weight, but 10-ounce specimens are common. ^ 

Mozatnlrique Orange,— The Mozambique orange tree is evi^ 
dently a distinct species, of strong growing habit, producing an 
irregularly globular head and bearing leavbs measuring % If 
to 5^ by { iifthes, entire or very slighty and irregularly seiimCi 
the apex being pointed or out out. The leaf-stalk is, l^nbh, iln 
wings on one of the joints attaining {-inch in wiJltih, llff 
and sometimes wanting. The flowers are H inches in dimpfM 
have 6 slightly oblique petals, which are glandular on the onW^ 
and 90 to 24 stamssis. Average specimens of the firtilt 
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in India wniKh 8 onnoes, but s|>eoiineaB of 18 onnoM in weight 
imported from Mosambiqtie are oommon. In shape it is globular, 
slightly compressed vertically ; the skin is medium in thioknesa^ 
tight-fitting, and marked by numerous small vertical Airrows and 
a oircular smooth mark, about 1 inch in diameter, on the upjfter 
end. The pulp is usually pale yellow, but when dead ripe becomes 
of a brownish yellow, that may be called the medium tint of orange 
pulp* In flavour it is sweet, but without the piquancy of the best 
varieties ; the inner skin (endocarp) is tough, so that this orange 
can only be sucked. They keep in good ^ndition about two 
months. 

* Ladoo Orange of the Deccan . — ^The tree which bears this variety 
produces long branches apt to spread out considerably as the tree 
attains siae. The leaves are from by { to 2^^ by 1 inohes, with 
the winged joint of the stalk very slightly developed. The open 
flowers are j-inoh in diameter, of 6 petals, 20 to 24 stamens, and 
9 to 10 carpels. The fruit attains 8 ounces in weight, is in shape a 
much depressed glohe with a distinct nipple at the stalk, and with- 
in the skin oi]^ the upper end generally has an extra orange, about 
}-inchin diameter, with 5 to 7 liths (carpels). The skin is of a 
dusky yellow colour, moderately rough and loo^, and of medium 
thickness ; the inner skin (endocarp) very thin and enclosing juicy 
sweet pulp of piquant flavour and medium tint of colour. This is 
a fine orange, but it does not bring a high price, on account of 
its indifferent appearance. 

Lall Ladoo of the Deccan . — I have identified this orange with 
the Mandarine orange of books. The tree resembles the Ladoo 
in habit, leaves and flowers, and shape of fruit, but the skin of the 
fruit is a deep orange colour, smooth, loose, enclosing 11 liths, 
having a stronger inner skin than ^ Ladoo^^ and 20 seeds— ^ very 
handsome, attractive fruit. 

The Cowla. — small-sised, indifferent orange, which becomes 
yellow on the tree before it is sweet. 

*rhe Sglhtt Orofgs.— This is common in the Calcutta market, 
and is groiirn in the country whose name it beaus# It mveiuges 5 
ounces, baa a tight thin skin and good flavour. The Malta and 
St. Miohad^s oranges have been introduced, butnre not making 
progress wherever it is possible to grow thp Ointn.’* 

CttUaaticit the SaeUara at Nagpo/fe^ C. P.~The finest oranges 
in India and, in the opinion of some, in the world, are grown 
near Kagpore, which lies in North Latitude 21^ 9' and'liaat Longb 
tnde 79^ ll\ about 850 miles firpm the aea, and at an altitudp jpf 
1,025 faet above mean sea level. 



92 TUB OULTITATIOM OF ORABOBB, LBMOIIS, AMD FIGS IB IBDIA. 


The orchards •are fully exposed to the sun and on leyel ground, 
having a dark-coloured stiff loamy soil not less than 8 feet in depth, 
and overlying a sub-soil of open nodular limestone. The soil is 
formed of disintegrated basalt. 

The climate may be described as comparatively hot and moist 
from June to September inclusive, cool and dry from October to 
February, hot and dry from March to May. It must be noted that 
the temperature is taken under standard meteorological arrange- 
ments, vrhich require the thermometer to be shaded from direct 
sunshine and from radiation at night. The mean insolation of 
excess of temperature obtained by exposing the thermometer to 
the sun as compared with the shade temperature is 59*8, and the" 
nocturnal radiation, or decrease from the shade temperature when 
the thermometer is exposed to the ‘sky, varies from 12*8 in Janu- 
ary to 2*7 in July. ♦ 

There are two distinct seasons in which the trees will flower and 
ripen fruit ; and to obtain high class fruit, the cultivator must elect 
which season to work, as the trees will not bear properly at both 
seasons. The finest fruit is obtained from flowers thdt open in 
June- July, and is on the market from February to May. 

The second flowering is in February-Mfirch ; this ripens fruit 
from December to February. • 

The trees are kept dry daring May or December, according to the 
season at which fruit is wanted ; at other seasons irrigation is carried 
on sufficient to provide, with the rainfall, at laaat 4 inohes of water 
over the entire surface per month. irrigation water is drawn 
from wells about 80 feet in depth, by means of a leathern bucket 
containing about 25 gallons, whi^ is drawn up by bullocks that go 
down an incline, pulling a rope which passes over a simple pulley. 
The cost of drawing water 80 feet is about 1 anna (at par nearly 8 
cents.) per 1,000 gallons. 

The water is turned into small surface-channels made by drawing 
up a pair of parallel ridges, J8 inches apart and 9 inches high, and 
given a slope of 1 per 1,000. One channel serves two lines of trees, 
and from it the water is passed into sunk beds round the stem of 
the tree, extending as far as the sweep of the branches. . About 1 
to 2 inohes in ^epth is given once in 10 days. The soil is kept 
moist from the flowering till the fruit is all gathered. 

The soil is kept clean and open on the surface by ploujthiu 4 
inohes deep thrioe yearly. For the crop that ripens during nb- 
roary, March, and April, water is withheld, the soil is opened up 
daring April-May, and the roots exposed daring 15 days, so that the 
trees get a check sufficient to caube the greater part of the leaVMi 
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to fall. Then 100 lbs. weight per tree of old, moist cow-dnng of a 
reddish brown oolour is mixed with the soil, and the roots cover- 
ed up and watered heavily if rain does not fkll soon. This causes 
the trees to burst into bloom and fresh growth ; thereafter the soil 
is kept moist till the fruit is gathered. 

The same operation carried out in December brings ripe fruit 
during December, January, and February. 

Suckers from below the graft must be cleared out, and weakly 
or decayed* branches only cut out. Excessive pruning must be 
avoided, as it tends to cause the trees to run to wood,” and pre- 
vents flowering. 

Fruit continues to attain full development during a month on 
each Break ” of trees that has been started into growth together, 
and it is picked over at intervals of a few days. 

A faint trace of yellow in the skin of the fruit indicates maturity. 
When fresh from the tree this fruit has a delightful rich piquancy 
of flavour that is to a great extent lost by being packed up for a 
few weeks, but the fruit requains in good condition two months, if 
not closely packed. No special curing is given, unless the fruit has 
been gathered unripe ; in that case close packing, with soft hay in a 
hox. is sufficient. Such fruit is always inferior. In packing, 80 to 
40 lbs. weight of oranges are placed in very slim baskets without 
any packing, and the lid tied down. None of the fruit is shipped 
as merchandise. 

The trees are planted about 12 feet apart each way. 

Seeds of Citnu medicaj SLlarge coarse citron of vigorous habit, 
are sown, and when the stow are two or three years oU, budding 
is efiPected. The form of budding used is peculiar, and I think ad- 
vantageous in unskilled hands. No transverse out is made in the 
bark ; having made the vertical cut, the operator bends the stems 
gently towards the side hating the cut. 11^ causes the out to gape 
o(>en, and the bud having been inserted, the stock is released, and 
springs up, closing in the shield of the bud. A bandage consisting 
of a strip of banana stem is then applied. I think the want of the 
cross out saves the gumming, that ensues if the out is made too 
deep. Occasionally the sweet lime, CUru$ is used as a 

stock, and it is believed by some to ensure more sireetness in the 
fruit. I have not proved this, and do not think it can afieot the 
degree of sweetness. 

The best varieties are invariably budded. Seedlings take so long 
to bear fruit as to be useless in practical firuit-growtng 4 ^ 

The orchards generally measure from 5 to 10 acres. 

The trees begin to bear at 8 years from the bud, carry the heavi- 
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est crops between the 6th and 10th year, and aher the 15th year 
rapidly decay. 

An important insect enemy is the caterpillar of JStythro papilio^ 
which eato np the foliage daring June-Jaly. Hand-picking is the 
chief remedy employed. An undetermined wood-boring insect 
attacks the trees as soon as decay sets in, and is commonly supposed 
to be a cause of decay. I think it is rather a sign of decay. Hot 
tar, poured into its holes kills the insect, but does not arrest decay 
when far advanced. If there is any sound wood left, .it b advis- 
able to cut back severely, but trees so treated do not fruit for two 
or three years after* the operation. 

It is doubtful whether any insects are beneficial, but the entomo- 
logy of Indian fruit culture is as yet but fragmentary. 

Lemonti. — Lemons are not exported. The large Citron can be 
produced in quantity very cheaply, but, except by dyers for the 
acid, it is little used, and brings a very low price. 

Ifote . — ^The latest edition of my own book is the fullest account 
available,* but that is superseded byj^his report, as far as oranges 
and lemons are concerned. 

B.— Figs. 

Figs are not dried in India to any considerable extent, as the 
local consuniption absorbs the supply. 

Varieties of figs are not named in India except with the name of 
the village they come from, which is not distinctive. The variety 
widely cultiyated in the Deccan is inverted-conical, green at thb 
stalk, and gradually deepening to broWn at the broad end ; it has 
alternating stripes of green and brown, and good examples weigh 
fib. 

Village of Ehed Sbivapore, 14 miles south of Poona, which city 
stands in North Ixititude 18* 28', East Longitude 74^ 10', al^tude 
of Ehed Shivapore about 2,200 feet. Exposure to sun, full. Land 
of the orchards is nearly level, but the orchards are on the slope of 
a range of hills of 8,500 feet altitude. The altitude of the plantation 
is 2,200 feet. 

The soil is a poor calcareous loam, sub-soil being marl, a mixture 
of lime and clay on disintegrated trap. 

The temperature averages about 75 degrees ; minimum, 48 de- 
grees ; maximum, 100 decrees. The village is shut in on the north, 
east, and west by hills, which keep out hot winds. 

The rainfall is about 50 inches, falling chiefly from June to 

• flinoa this wm written, Dr. Bonavia's ** Cultivated Oranges and Lemons, Ao.» 

of India and Ceylon ” has been publislied. 
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October. The Tailing of rain stU the trees growing, and deter- 
mines the ripening of fruit. 

The irrigation is from wells, 2 inches per month from end of 
October till the fruit is ripe. Cultivators do not usually make 
special efforts to get sweet fruit, but the small quantity of water 
given has that effect. 

The mode of cultivation is ploughing 4 inches or hoeing at end 
of rainy season. 

The fertilizers used are village sweepings, 50 lbs., well decayed, 
per tree, applied after the crop is gathered. 

After the tree has been caused to send up 5—7 branches from 
near the base by shortening the shoots sent out by the cutting, 
little, if any, pruning is given ; broken branches are out out, and 
such as have gone higher than a man can reach with the hand, have 
the points taken off, and are out out to the base after all the fruit has 
been gathered ; but the Jess pruning that is necessary, the better. 

A few are grown as Standards, the branches prooe^ing from the 
central stem at a height o^ 4 feet and spreading out horizontaUy. 

The picking is done when the fruit is foil grown, and shows a 
slight yellowing of the stalk. Early in the morning iB preferred, 
* because, if protected from the sun, fruit so picked retains a delicious 
coolness. For local use, each fig is wrapped up in a leaf when it 
has attained this stage, to protect it from birds, and is left on the 
tree a week longer. This improves the quality greatly, but carriage 
fo a distance is impracticaUe in such a case. No boxing or curing 
is done in India. 

The trees are planted 10 to 12 feet apart. 

Propagation is effected by means of cuttings of 1-year-old wood 
planted in a shady bed in February. 

The orchards are about 2 to 8 acres in extent only, because the 
situation on a hill slope does not admit of large level spaces fit for 
irrigation. 

The trees live 15 years ; are fruitful during Ubout 12. 

The red spider is a serious enemy. No futile attempts are made 
against it by the cultivators ; they think sacrifices to idols effectual. 

The subject of fig cultivation has not yet been worked out. 

1 have never sent cuttings of figs so far as America, but I think 
that if cut in February, packed in moist sand in a tin box, and 
sent by post a few would survive the journey. 

The latest edition of my book “ Gardening in India” gives the 
fullest account available, but it is not as foil regarding iKgs as this 
report. ^ 

J^oona, 1890. 


Q. M. WOODBOW 
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STATEMENT OP AVERAGE SELLING BATES FOR 
TIMBER AND BAMBOOS FOB THE QUARTER 
ENDING SlST DECEMBER, 1890. 

At Mbsbut. 


HAI 10^ tors (poleB)i per Bcora from 
m kariB, 12' x 5^ X 4^^ „ „ 

641 bed-poBtB, 7' X 2^* X 2^* ,, 

BambooBof 9' to lO'i per lUO Bcore, 

At Oaw||»obb. 

Bit 10' tors (poles), per Boore firom a 
Bain karis, 12' X 6^ x 4^ ,, 

841 bed-poBU, 7' X 2*^ X 2** „ „ 

BaiubuoB of 9' to lO'i per 100 soore „ 

At Bulabdbharr. 
B41 10' tore (poles), per BOore from 
841, sain, &e., karis, 1 
12' x S'' X 4", f « 

841 bod-posts, 7' X 2 X 24"' „ „ 

Baoiboos of 9' to 10', per 100 score „ 

At PlLlBHIT, 

841 10' tors (poles), per score from 
641 karis, 12' X S'' x 4^^ 

841 bed-posts, 7'X24''x24'' „ „ 

Bamboos of 9' to 10', per 100 score „ 

At BARBiLi.r. 


B41 10' tors (poles), per score from 
641 karis, 12' x S" x d'' „ „ 

Bain karis, 12' x S* x d'' „ „ 

641 bed-posts, 7' x 2*" x 2*'' „ „ 

Bamboos of 9' to 10', per 100 score „ 

At Moradabad. 

841 10' tors (poles), per score from 
841, sain, Ac., karis, I 
12' X S" X 4*, / ” 

841 bed-posts, 7' X 24^x21'' „ „ 

Bamboos of 9' to 10*, per 100 score „ 


BS. A. r. B.. 

A. P. 

10 0 0 to 20 

0 0 

25 0 0 „ 40 

0 0 

7 8 0 „ 12 

10 0 

25 0 0 „ 80 

0 0 

0 0 0 to 5 

0 0 

10 0 0 „ 12 

0 0 

4 0 0 „ 5 

0 0 

15 0 • „ 80 

0 0 

0 0 0 to 0 

0 0 

0 0 0 „ 0 

0 0 

0 0 0 „ 0 

0 0 

55 0 0 „ 60 

0 0 

40 0 0 to 70 

'0 0 

SO 0 0 „ 40 

0 0 

5 0 0., 6 

4 0 

60 0 0 „100 

0 0 

5 0 OtolO 

0 0 

50 0 0 „ 60 

0 0 

25 0 0 „ 85 

0 0 

25 0 0 „ 40 

0 0 

10 0 0 „ 15 

0 0 

50 0 0 „187 

8 0 

20 0 0 to 25 

0 0 

80 0 0 „ 40 

0 0 

7 0 0 „ 10 

4o 

50 0 0 „1|0 

0 0 


8. Eardlbt-WuiMOTi 
Offy. Conservator oj Forests^ Central CH^ 
27.- IT. A antf Owfk 



iALI or AMDAMAV PADOUK W LOIIDOV, 


97 


SALE OF ANDAMAN PADOUK IN LONDON. 


Last month the brokers succeeded without difficulty in disposing 
of the lots offered in catalogue for absolute sale at fair prices, but 
were not so fortunate with the reserved portion, which no one in 
the room seemed inclined to entertain ; this was accordingly with- 
drawn. We do not hear of much inquiry at present, though there 
seems to be a fair prospect of its being increasingly used. 

Ex Bamngton @ Andaman J$lands» 


Without Reserve, Lots 192 to 218. 


No. 16 Shed. Cab. ft. 


192 

50 pks. East India Padouk 8 in. 

94 


11 

Diok. 

198 

108 

If 


848 

2 

4 

Jones. 

194 

79 

ft 


222 

»l 

5 

Yoong. 

195 

78 

11 


159 

2 

1 

Sanders. 

196 

51 

If 


281 

2 

|10 Yonng. 

197 

22 

91 

118 

Between 16 A 17 Sheds. 

* 

(10 

Young. 

198 

58 

If 

5 in. 

191 

2/4 

Sanders. 

199 

88 

II 

No. 17 Shed. 

168 

2/4 

Levy. 

200 

68 

19 

6 ia. 

289 

2(8 

Leary. 

201 

60 

99 

No. 18 Shed. 

267 

2(8 

Hoar. 

202 

60 

99 

4 m. 

156 


[2 

Sanders. 

208* 

* 59 

91 


184 

l| 

[« 

Hoar. 

204 

80 

99 


828 

*1 

5 

Hoar, 

205 

75 

If 

6 in. 

880 

2j 

f 

Diok. • 

206 

44 

99 

7 in. 

224 

9 

4 

J. B. 

207 

49 

99 


819 

2| 

6 

Diok. 

208 

48 

91 

Sin. 

278 

2 

5 

J B. 

209 

24 

99 


141 

2/6 

Diok. 

210 

21 

■t 


121 

2(7 

Cobbett 

211 

1 log end 


6 

9/ 

Sanders. 


No. 11a 6hed, Janction Book. ' 


212 Padouk boards, 550 all at £20 Hoar. 

No. 17 Shed. 


221 

15 

pks. East India Padouk 6 in, 




No. 18 Bb.d. 

228 

20 

99 

4 in. 

224 

60 

99 


280 

21 

ft 


282 

86 

99 

9 in. 

286 

81 

99 

6 in. 


195 8/8 Shadbolt. 

141 8/6 Shadbolt 
255 8/ Lewis. 

169 8/6 J. B. 

180 8/ Siemens. 

£64 8/4 J. B. 

Tindnt Tradai Jeurnak 


o 
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Eably Hibtobt or Fobbstbt ik Ikdu. — If the Fates are propi- 
tioua, General Michael may yet do more towards a history of the 
early days of forest cultivation in India than is comprised in his 
recent much-too-brief letter to the Secretary of State. Such a 
liistory of those beginnings of things would be full of interest, not 
only to those who have in these latter days watched with keen atten- 
tion the development of oui^ grea^ forestry organizatmn, but to 
every student of the Empire*s progress under the British IZay. It 
would be hard to say exactly what measure of the civilization and 
prosperity of the country is to he credited to the Forest Depart- 
ment. A mere glance at the formidable arrays of figures which 
comprise the bulk of the periodical reports on the subject reveals 
nothhig, or next to nothing, while that curious (but hardy) annual, 
the Moral and Material Progress Report,” is content to dismiss the 
subject in a paragraph which does not even possess the merit of ac- 
curacy, inasmuch as it dates back the beginning of forest operations 
only to 1844, whereas they were commenced in Bombay as early as 
i 807, when Buonaparte was yet on the flood tide, when Russia was 
declaring war against England, when the nation waS still mourning 
Nelson, and when his illustrious brother-warrior, Arthur Welles- 
ley, after sweeping triumphantly through India, was earning new 
laurels nearer home. All that we know from the official returns is 
that there are now something over 60,000 square miles of forest 
reserves, and that the gross revenue arising from them is some- 
thing like Rs. 1,84,90,470, or a net annual surplus of about Rs. 
5.5,70,470. The remainder of onr knowledge may be summed up in 
the statement of the Progress Report, that within the last twenty 
years forest laws have been enacted for, and forest administration 
has been placed upon a permanent basis in, every province of India ; 
that the superior officers of the forest service have been selected by 
competition and have been trained in forestry either in Qerbiai^ or 
in France, or at Cooper’s Hill College, some of the subordinate offl* 
cials being trained at a Forest school near Debra in the eab-Bim»- 
layan country of the North-Western Provinces ; and that, brieiy 
speaking* 'the system is to select, acquire, and mark off as reserve 
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an area of State forest in every provinoe sufficient to supply the 
wants of the neighbourhood and the provinoe in respect of tiaiber, 
firewood, bamboos, canes, and other forest produce, and sufficient 
also for supplying the foreign demand for such articles as teak- 
timber, sandal-wood, and rubber, these reserves being surveyed, 
conserved, and worked on sanctioned plans designed so as to obtain 
the largest possible permanent yield in the most ecomonical way, 
and private rights in the reserves being bought out or compromis- 
ed. We know that in every province a very few of the most 
valuable timber trees are declared to be reserved trees, and can only 
be felled under special license- outside the reserves, the country folk 
being allowed to obtain from the State forests timber, bamboos 
firewood, and grass for their own use free of charge, and inside re- 
serves only persons specially licensed being allowed to extract tim- 
ber or other produce on payment of tbes ; and we also know that 
forest revenue is raised by royalties on or by the sale of timber or 
other produce, and by issuing at specified fees permits to graze 
cattle, or to^ extract for sale timber, firewood, charcoal, bamboos, 
canes, and other minor forest produce. What General Michael 
has to tell us is the story of how this great organization had its 
beginning and in what difficult circumstances the work was bIgun 
and carried on or abandoned, as the case might be, and bow out 
of many attempts in widely separated districts there grew at length 
under the eventual fostering care of Sir D. Brandis the organiza- 
tion we now know as the Imperial Forest Department. It was in 
1807, as we have already said, that the earliest efforts were made 
in the direction of forest oonserv^tion, and these efforts were made 
in Bombay where the ship-building interest created a large demand 
for timber. In this year the Government issued a Proolamation 
assuming forest rights, appointed Commissioners to fix boundaries, 
and began a conservancy scheme on {for those times) a fairly ex- 
tensive scale. There were many difficulties in the way, however. 
Private rights, it was alleged, were being encroached upon, and the 
efforts of the Conservators met with oonsiderable opposition, and at 
length, fifteen years later, the scheme was practically abandoned. 
In Canara, as in some other districts, of which the record has been 
lost in one of the India Office holocausts, other sohemes were in 
active force, and Colonel Gilbert was Conservator there for some 
sixteen years, being snoceeded by Captain Jackes, of the Indian 
Navy, who was withdrawn when the district establishment was 
broken up in 1828-24. After a year or two’s qniesoenoe another 
experiment was made, and after that still others, but it was prac- 
tically not until 18 iO that any vigorous attempt was made to deal 
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with the subject, in that year the late Dr. Alexander Gibson^ 
thendBuperintendent of the Bombay Botanical Gardens, was depute 
ed to report upon the forest tracts of the Northern Division of the 
Presidency, and was subsequently appointed Conservator of For^ 
ests. Dr. Gibson worked under the Military Board, and an extra- 
ordinarily comprehensive system was formulated — much too com- 
prehensive, as it afterwards proved, to give any satisfaction to the 
people generally, for complaints were again rife as to interfering 
with the ancient rights of the community. The attempts at tax- 
ation were strenuously resisted, the collection of timber, firewood, 
and jungle produce, was vigorously opposed, and Dr. Gibson and 
his officers often found themselves in an unpleasantly perilous posi- 
tion. Apart from nil this, the operations did not pay; and in 1851 
the Board recommended that the operations be restricted, and nine 
years leter we find Dr. Gibson’s appointment vacant He had 
done very excellent work, however, and undoubtedly sowed the 
seeds of all our later operations. One of his efforts towards estab- 
lishing conservancy. General Michael tells us, was the hitrodnotion 
of a measure under which heads of villages and landholders were 
entrusted with the preseriyition and working of forestiracts, receiv- 
ing a small share of any profit derived from them. Both he and 
Dr. Stocks (who acted for liim part of the time) were earnest and 
persistent in their advocacy of economy in forest matters and 
the preservation of their resources, says General Michael, and al- 
though their measures savoured«too much of a timber trade and 
a wholesale confiscation of ancient rights and customs, they ren- 
dered most valuable service to the cause of conservancy, which 
was then beginning to attract the serious attention of the Court 
of Directors.” 

Prior to acting for Dr. Gibson, Dr. Stocks had been Conser- 
vator in Sind, where a Forest Ranger,” as the office was then call- 
ed, had been appointed in 1847. This was Major Scott, who was 
succeeded in turn by Captain Crawford, Dr. Stocks, Captain Hamil- 
ton of the Indian Navy, and Mr. Dalzell. The duties of^the Banger 
were to raise revenue from grazing fees, firewood, and jungle 
produce, and the sale of such building material as was procurable, 
and to ensure a supply of fuel for the Indus flotilla. The forests, how- 
ever, contained little excepting babool (Acacia arabied)^ bahn (P<h 
puluB euphfotiea) and tamarisk ” (Tamariof orientdli»), Wood 
is scanty,” wrote the Banger, in reporting to the Board, brush 
being the rule, and wood the exception;” and here again the estab- 
lishment did not pay, and Dr. Gibson, reporting on it in 1851, 
observed that though the forests defrayed the expenses of the native 
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management, the salaries of the European officers remained a charge 
to the State. Excellent work, however, was done by the officers 
named, and the measures they took to prevent waste, and the views 
they enunciated ot. the subject of conservancy and reproduction, 
were, the Records tell us, most useful to the cause. It was in this 
same year (1847) that General John Jacob began planting opera- 
tions in the arid districts of the Upper Sind frontier, his main ob- 
jects being to create shade and improve the rainfall and climate- 
objects which Sir Henry Green tells us he attained in a very marked 
degree. In the Tenasserim Provinces forest protection dates back 
to 1827. in that year Dr. Wallich reported on the teak forests, and 
proposed that the Government should take steps to preserve them. 
Six years were occupied in discussing the proposition, framing rules, 
and estimating consequences, and at length in 1833 a small native 
establishment was formed under the control of the civil- authorities. 
Hero as elsewhere, however, the old bogey of “ancient rights” 
cropped up, ^nd the rules became a dead-letter. In 1837, 1838, 
and 1842 attempts were made at new rules, most of which were 
approved by the Government of India, but disapproved by the 
(])ourt of Directors. In 1847 again Mr^J. B. Colvin, then Com- 
missioner, endeavoured to form a forest department ; but this also 
appears to have fallen through, for, when the Madras Government 
sent General Michael to the district in 1851 there was neither 
officer nor establishment. It was not till 1853 that a fair start was 
made, and after that things went on, comparatively speaking, un- 
interruptedly. In the Madras Presidency a scarcity of timber, 
owing to the large demands for the construction of the Bombay 
Dockyard and the ruinous methods by which the forests were work- 
ed by the lessees, provoked an experimental plantation at Nilambur, 
in Malabar. The work of Mr. H. Y. Conolly, who began the ex- 
periment, was so much appreciated by the Government that it was 
gradually extended, until to-da^* there is a magnifioent artificial 
forest in the district. Towards preserving natural forests, however, 
very little was done till 1847-48, when General Michael was appoint- 
ed to take charge of the Annamullay forests in the Coimbatore 
district, and in course of time the work was extended on all 
hands. Not being hampered to any large extent by communal 
rights, the work was eminently snccessful, and it received addi- 
tional impetus when In 1851 the British Association drew atten- 
tion in England to the urgent need which existed for extending 
such work throughout India. It was the Madras Government 
in these early days which was the first to enunciate the principle 
that the conservancy of forest resources was the primary, and the 
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acquisition of revenue but a secondary, consideration in forest 
work ; and it is in pursuance of this principle that the work has 
shown such excellent results. In 1855 Oeneral Michael retired 
to ill-health, and was succeeded by General (then Oaptain) 
Douglas Hamilton. In 1856 Dr. Hugh Cleghorn was appointed 
Conservator of Forests, with Captain Hamilton, Lieut. Beddome, 
and Dr. Drew as his assistants, with a suitable subordinate estab- 
lishment, the whole costing no more than Rs. 5,000 jper mensem. 
This was the real beginning of the Imperial Forest Department, 
although it did not actually take that form till 1862-64. Forest 
work then became genera.1, and has gone on progressing, till it has 
reached the important place in the Imperial Government which it 
enjoys to-day.— ‘rtmas of India. 


OiTi-YiULDiKQ TBBSS OF BuRMA. — The publication of a revised 
form of license for the collection of wood-oil on lands at the dis- 
posal of Government not included in a reserved orVillage forest 
in the last issue of the Official Gazette reminds us of another and 
valuable source of natural^ealth in the province, which might very 
well engage the attention of the capitalist seeking for some profit 
able investment in Burma. 

Wood-oil or resin, the yield of a number of splendid members of 
the vegetable kingdom, may be obtained in most parts^of the pro- 
vince at very little cost of time and labour. Borne of the trees 
yielding it are so widely spread that they may be met with in most 
forests from the frontier towards Chittagong and Tipperab down 
to Tenasserim. They may also he met with in the various islands 
of the coast ; and many of the kinds, which yield the kanyin^ 
possess stems of fine girth, .shooting up above the soil to a tower- 
ing height without a branch to mar their straight outline. Mag- 
nificent specimens of a dear stem ^5 feet in girth and over 160 
feet in height are not uncommon in the tropical forests of Pegu, 
Tenasserim, and the Andaman Islands, and these are species of 
that natural genus so common in Burma — the Diptmmtpaet— 
the two-winged fruit of which whirl about in the atmosphere 
previous to finding a genial abode in the virgin soil of the 
forest. Of kanyin the Burmese distinguish two varieties— the red 
and the white— and both, besides yielding oil, supply a kii|d of 
timber which laste very^well, and is used for planks in snob parts 
of buildings as are not exposed to wet. The timber, however, is 
not so valuable as the oil, extracted generally by tapping, and is 
much inferior to teak, unlike which it is exposed to the attacks of 
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the white-ani. Some species yield a pale brown wood, others a 
yellowish grey timber, and one, in addition to oil and wood, yields 
a resin of a fine brown oolonr, which has not yet been tamed to 
any aoconnt. The en or eng belongs to the same nataral order and 
genns, it also lieing a Dipterocarpua. fiat the eng gives no oil. 
A resin of a clear yellow colour exudes from it, and its timber is 
more valuable than those of the oil-yielding species. The tree 
abounds on sandy soil in the vicinity of the sea as well as in the 
interior. Its timber is of a brown colour, a cubic foot of it weigh- 
ing 55 pounds, and capable of being worked up very well. For 
in-door use it answers very well where economy is an object, as, 
protected from wind and rain, it lasts pretty long. It is extensive- 
ly converted into planks, and sold readily in places where teak is 
out of question in consequence of its higher price. A great deal 
of difference of opinion exists as to the value of the timber of this 
tree, owing, no doubt, to the Burmese applying the name of en or 
eng to more t|ian one species. It is the same with kangin. Full 
information as to the supply and economic uses of the Burmese 
wood-oils is as yet a desideratum. 

But liesides eng and kangin, Burma — especially Lower Burma, 
with which we are just now more familiar— contains a number of 
other valuable oil-yielding trees, which have not as yet received 
that attention at the hands of the public which they faUy deserve. 
One genus, for instance, is the Oonarusj two species at least of 
which are deserviOg of notice. One is a large tree, very plenti- 
fully to be met with almost everywhere, and remarkable for the 
immense quantities of seeds it yields — seeds abounding in a sweet 
oil. The other is a smaller tree, about 10 feet in height, also 
plentiful, but yielding smaller-siaed seed ; the seeds, however, are 
just as rich in sweet oils as its larger hind. 

There is that denizen of tidal and beach forests with its middle- 
sized purple flowers known technically as the Poagaiyia glabra. 
This is another oil-yielder. It is very v^ell known in India, being 
often grown in hedges. Its oil, known as karanjy is reddish brown 
and thick, and used both for burning as well as skin disease. In 
Burma the plant is known as thinwiny and may be met with in all 
districts from Tavoy to Toungoo. The tree often attains a height 
of from 40 to 50 feet. The Burmese obtain the oil by expression, 
and tvse it as an embrocation as well as for burning. 

Besides these, in the open diy foreshb from Prome to Tenassfrim, 
are the two species of PueAonanio, known as hunbo in the vernacular* 
Both are flraely met witb| and b<^b yield an abundance of oil-seeds 
of the sweet and fatty dess. In Indis the kernels are sold as a 
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substitute for almonds, and so prized are they as « sweet-meat 
wheu cooked, that the oil is rarely to be had in any quantity. - It is 
pale straw-coloured, limpid, sweet, and wholesome. Passing oyer 
some less important ones, we would next mention the Illiepie of 
India, growing plentifully in the vicinity of Prome. Borne mis- 
took this at one time for the European Olive, but our Forest De- 
partment exposed the error, and showed the plant to be a species 
of Baasia — the species with the long, slender leaves, closely allied 
to the broad-leaved kind so common and well-known in India. 
The Baaaia family is a valuable one to the natives. The broad- 
leaved kind yields the mahwa^ a fruit which gives in times qf 
famine bread to tbe hungry, and at all times a spirituous liquor to 
the thirsty native. Closely related to it and the illiepie is the 
butter-tree.” The oil from this last species, being cheaper than 
ghee or fluid butter, is frequently used as an adulterant. It is also 
burnt in lamps. In medicine it is highly valued for its efficacy in 
rheumatism and contraction of the limbs. Perfumed with cloves 
and attar of roses it is used as an ointment by the wealthier natives. 
Mixed with scented oil, it is applied to the hair as a valuable pre- 
servative. 

Such are a few of the most common of the oil-yielding trees to 
be met with in Burma ; and if we notice them here it is with the 
same object with which we have noticed other natural products of 
the province, namely, to attract the notice of capitalists to our 
natural wealth. As we have had occasion to 6ay it on more than 
one occasion, there is a wealth of wood, oil, gum, resins, fibres, 
minerals of all kinds to be found in the province, all awaiting only 
the touch of intelligent enterprize to award the fortunate investor 
with wealth beyond his most sanguinue expectations.— /Zan^oon 
Timea, 


Vitality of Seeds.— With very few exceptions,, all seeds retain 
their germinating power for at least a year under ordinary condi- 
tions ; and, when placed in circumstances specially favourable, 
they remain fresh for a very lengthened period. Several remark- 
able instances of this have already been mentioned, but oases even 
more remarkable than these are recorded. In the ground, when 
buried deeply, the length of time seeds will retain life is fanibfinite 
—according to some authorities, eV^n unlimited. Theaooonnts of 
seeds which had been taken from ancient Egyptian tomas germinat- 
ing on being placed under favourable conditions, and other similar 
cases of an astonishing nature might be mentioned. These aTa, 
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however, of little or no praotical moment, beyond showing us how 
wonderfully tenacious of life is the tiny germ which lies enclosed in 
its often thin and delicate wrappers. How long a seed will remain 
good when placed under the conditions supplied in the seed-house, 
or when sown and treated for germination, is a question to which 
we may turn for more useful information. A seed when properly 
matured and kept dry in an even and suitable temperature will 
remain healthy for a less or more lengthened period, according to 
whether it is oily or starchy, or whether it belongs to the albumi- 
nous or the exalbuminons kinds. Oily seeds usually perish in a com- 
paratively short time, so that it becomes necessary to sow them as 
soon as possible after they are ripe : such seeds are those of tea, coffee, 
camellia, theobroma, acorns, Brazil-nuts, walnuts, &c. Seeds of a 
starchy nature are generally much longer-lived. It is, however, 
impossible to draw a hard-and-fast line between long-lived and 
hhort-lived seeds, as there are so many conditions other than those 
we perceive, and often altogether beyond our control, which affect 
the vitality of seeds. Lindley says ; — “ Seeds are probably pos- 
sessed of different powers of life, some preserving their vital princi- 
ple through centuries of time, while others have but an ephemeral 
existence under any cironiiistances. The reasons for this difference 
are unknown to us.’* In the case of many of our most popular and 
long-onlivated plants, however, we have data sufficient to enable us 
to perceive how long their seeds may be expected to remain capa- 
ble of germinating. The following list was prepared by the well- 
known seed-merchants, Vilmorin-Andrieux & Co., of Paris, and 
with it is incorporated a portion of a list printed in Burbridge’s 
Propagiaum and Improvement of Plante : — 

Average dwration of tlie germinating power of the eeede of home 
cultivated pUtnle* 


Aoaoia, 


Yoart. 

Many, 

Beans, Kidney, 

Team. 
.. 8 

Alder, 


1 

Beet-root, 


5 

Amaranth, ... 


5 

Borage, 


.. 8 

Angelica, ... 


• 1 

Bnmet, 


.. 2 

Anise, ^... 


8 

Cabbage, 


.. 5 

Artichoke, ... 


5 

Capsicum, 


4 

Aster, China, 


1 

Caraway, 


2 

Asparagne, ... 


4 

Cardoon, 


.. 7 

Balaam, 


Many 

Carrot, 


4 

Basil, 


6 

<»iervH, 


2 

BeaM, Broad, 


8 

„ Tnhorons, 

.. 1 

P 
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AoiTCLgi duvdtion of the germifuitwg of the seede of eotne 
cultivated (oonoluded). 


Chicory, ••• 

eee 

Years. 

6 

Peas, ... 

Tears, 
... 4^5 

Com fialad,... 

• aa 

5 

Potato, 

... 4 

Cress, 

aaa 

5 

Purslane, ... 

... 8 

Cooomber, ... 

aaa 

5 

Radish, 

6 

Kgg Plant, ••• 

aaa 

7 

Rampion, ... 

••• 5 

iLndiTe, ••• 

aaa 

9 

Rhubarb, ... 

... 8 

Leek, ... 

aaa 

2 

Rocket, 

... 2 

Lentil, ••• 

aaa 

8 

Rosemary, ... 

' ... 4 

Lettuce, *.. 

aaa 

5 

Salsify, ... 

... 8 

kfaise, ••• 


2 

Savory, 

... 2 

Idallow, ... 


5 

Scorzonera, ... 

... 2 

Marjoram, ... 

aaa 

2 

Seakale, 

... 8 

Melon, 

aaa 

5 

Sorrel, 

... 2 

Mustard, ... 

aaa 

5 

Spinach, 

... 6 

Nasturtium,... 

aaa 

5 

Strawberry, ... 

... 8 

Onion, 

aaa 

2 

Thyme, 

... 2-8 

Parsley, 

aaa 

8 

Tomato, ••• 
Turnip, ••• 

... 5 

Parsnip, 

aao 

2 

...’ 5 


The above table does not profess to give in every case the long- 
est time possible for the seeds to remain good, but only the average 
time during which, under the conditions supplied in the ordinary 
seed-room, they might be expected to retain their power to vege- 
tate. Cabbage seeds have been known to germinate after being 
kept for ten years, and kidney beans afcer five years. As above 
stated, the conditions which affect the duration of life in seeds are 
too often beyond* control, or altogether hidden from us. 

It has been already poiniied out that under certain conditions 
some seeds will remain dormant in the ground for a long time with- 
out losing their vitality ; in like manner seeds will sometimes lie 
for years without comniencing to grow, even when the conditions 
under which they are placed are what we consider favourable to 
germination. Lind ley mentions varipus instances of this, all tend- 
ing to show how necessary it is to have patience in the manage- 
ment of seeds, and more especially when the age of the seeds is 
unknown. Old seeds always germinate more slowly than young 
ones, the hardening of the testa or seed-coats through long ex- 
posure, no doubt, accounting to some extent for their tardiness in 
starting. By steeping in warm water or by removing the outer 
shell from seeds, germination, as shown above, is much forwarded* 
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Fruits of hawthorns, hollies, birch, and other hardy berry-bearing 
trees are generally subject^ to a softening process before their 
seeds are sown. This process is what is termed the rot-heap,” 
and is managed as follows : — ^The fruits are gathered in the autumn 
as soon as ripe, and are thrown in heaps, a quantity of sand, ashes, 
or light soil is mixed up with them by frequently turning them ; 
they are then buried in a pit or placed in heaps and covered with 
turf, where they remain till the following spring. The whole is 
then prepared for sowing by partly drying and then sifting. In 
this manner the seeds are separated, whilst the warmth and mois- 
ture in which they were stored through the winter has softened the 
hard shell of the seeds, and, no doubt, has excited the germinative 
{irooess. 

Seeds of plants belonging to the Ranunculus and Primrose fami- 
lies sometimes remain in the ground for several years without 
moving. Mr. Anderson Henry states that some seeds of Ranun- 
cuius Lyallij the Shepherd’s Lily, sown by him in 1878, did not 
germinate till 1881 ; and in the case of seeds of a second species of 
Rtmunculus^ germination took place four years and a half after- 
wards, The same extraordinary slowness has often been observed 
in seeds sown at Kew. How far this slowness to vegetate may be 
considered as natural to the plants, or whether it is due to some 
untoward induenoe to which the seeds had been subjected, is not 
clear. Seeds of Ranunculus Tjyalli vegetated in about eleven months 
at Kew. 1 suspect that with most of those plants, the seeds of 
which usually remain in the soil a long time before growing, it 
would be better to sow the seeds immediately on their becoming 
ripe. Mr. A. Henry found Primula japonim and gentians slow to 
germinate, but when the seeds of these plants are gathered and 
sown as soon as ripe, they generally germinate in a few weeks. It 
is said that colchicum seeds generally take over two years to start 
into growth. It is always best to select the largest and heaviest 
seeds in all oases where robustness of growth is the first aim, 
smaller seeds being slower to get away, and containing less vital 
force than larger ones of the same kind. It is also supposed that 
large seeds retain life for a longer time than smaller ones do. — 
W. Watson in “Oasseirs Popular Gardening.” — Oardemrs^ Chrch 
nicle. 


GAUmVOBOUB PLANTS DBPBNDBNT FOR THEIR DIGESTION OF ANIMAL 
FOOD ON MIORO-QRQANIBMS. — When Darwin and other naturalists 
made their experiments with the so-called carnivorous plaiits, the 
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importance of mioro-organisms was not realised, and hence their 
results are questionable. In 1875, M. Edouard Morren inyesti- 
gated the behaviour of the Pvnguieula and Droiera^ and arrived at 
u conclusion quite different from the opinions of Darwin on these 
interesting plants. Another series of experiments on the Nepein^ 
thes has been undertaken by M. Raphael Dubois, whose results 
have just been communicated to the Aeaddmie de$ Sdences, Paris. 
Sir Dalton Hooker considered that the carnivorous attributes of 
the Nepenthes was beyond a doubt, but M. Dubois has found reason 
to differ with him. His observations were made on a great variety 
of these plants at the botanical gardens of the T6te d’Or, Lyons, 
tor example, the N. Hajfiesiana, ilookeriana^ coednea^ phyUamphora^ 
distillatoria^ hybrnta^ and mat^ulata. The urns of all these plants 
enclose, before the opening of the operculum or cover, a limpid 
liquid, slightly acid. When the operculum opens, the liquid seems 
to putrefy, and the vestiges of insects are found in it. M. Dubois 
found that if the liquid was drawn from the still-closed um by 
means of a sterilised pipette, it continued limpid for several 
months, and when first drawn had no effect on coagulated albumen, 
even if heated to a temperature of 86® or 40® (]. When filtered 
at the end of several hours it contained no peptones. Nor were 
any inicro-orgaiiisms found in the pure liquid of the closed urns, 
or any trace of putrefaction. Only a Torula, similar to the yeast 
of beer, was noticed at times, but its presence and purpose there 
has not yet betm fully examined. On the other hand, when the 
liquid was drawn from urns which had been open some little time, 
and was still clear, it rapidly attacked the albumen (little cubes 
of white of egg) which became transparent and gelatinous, and 
lost its angles. In some cases the liquid became putrefied. It 
was found to swarm with diverse micro-organisms, and after filtra- 
tion gave some of the reactions of the peptones. Many of the open 
urns contained insects, but in process of putrefaction, not of diges- 
tion. Fresh fibrins was not used in these experiments because it 
dissolves in certain liquids without there being a true digestion, 
and because it would have been cooked during the sterilisation. 
Nor was cartilage used, because it would have been partially trans- 
formed into gelatine. M. Dubois concludes from his researches 
that the liquid of the Nepenthes does not contain a digestive ingre- 
dient like pepsine, and that they are not carnivorous plants. The 
phenomenon of false digestion observed by Hooker was, without 
doubt, caused by micro-organisms which had entered the um from 
without, and wore not secreted by the plant.— /ndtan Agrkul^ 
iuriiU* 
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Vbgbtatioh estreating downwards on the Alps. — Vegeta- 
tion appears to be retreating on the high Alps. Mr. David 
Martin, a geological surveyor, has observed that the rhododendron 
is not found above a height of 2,000 metres, whereas 20 years ago 
it flourished at 2,350 metres. Birch, pines, Ac., disappear at an 
altitude of 1,800 metres, except in certain parts exposed to the 
moist winds of the north, where they reach 2,300 metres. Lower 
down, the vjne, which formerly grew at Valgourdeinar, an altitude 
of 1,050 metres, is only seen to-day at a height of 850 metres. 
Poplars are nearly all dead upon the crest of the hills. This re- 
trogression of vegetation has also been observed in Siberia, and, 
among other places, in Savoy, and at the Qrande Ohartreuse. 
Mr. Martin thinks that owing to the disappearance of glaciers the 
trees su£Per from drought in .summer and extreme cold in winter, 
again-st which they are not sufficiently protected by the snow. — 
Indian Agi'iculturuL 


Soil Ingredients. — A recently published report of the Univer- 
sity of California gives some instructive notes on soil ingredients, 
from which we cull the following : — 

PotasL — Of the three critical mineral soil-ingredients — potash, 
phosphoric acid, and lime — ^the first seems capable of the greatest 
variation in percentage amount, without materially affecting the 
productiveness of the soil. The minimum known to me to be found 
in any productive soil is on the coast of Mississippi, vts., an aver- 
age of *05 per cent, in the soils of the sea-island cotton plantations. 
But these soils are remarkable for their sandiness, great depth, 
and (relatively) high contents of lime and humus. Elsewhere and 
especially in the (non-calcareous) pine flats and uplands of the 
south, soils of such low potash percentage are very sterile, even 
when accompanied by fair proportions of phosphoric acid. The 
ordinary figures for “ pine uplands ” there range between *150 and 
*250 per cent. ; such soils wear out” within four or five years, 
but even these seem to be best restored by the use of simple phos* 
phate manures, or by marling, while the commercial potash salts 
have found little favour. Definite experiments on the subject have 
been few and unsystematic. In the oak-and-pine uplands of Mis- 
sissippi the potash percentages range from *80 to *45 per cent., al^ 
though in the highly productive and durable oak uplands ” along 
the Mississippi from *60 to *75 per cent, is the nile. Thus, in 
these uplands the increase of produotiveness and duraUli^ runs 
almost exactly parallel to the potash percentage. ,But m the 
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highly productive and durable prairie soils of the same State the 
presence of much lime and humus profoundly modifies these rela- 
tions, and much smaller proportions of potash are common in very 
productive and durable lands. Hence it can only be said that as 
between soils of similar origin and general character, the potash 
percentage is an important index. So far as experience goes, 1 
consider that no virgin soil having *50 per cent or over of K,0 
will wear out first on that side of its store of mineral plant-food 
and much less will suffice in the presence of much linle and humus. 

Jjiyne . — ^The influence of lime upon the physical and chemical 
cWacter of soils is so potent, that the determination of its presence 
alone amply justifies the use of chemical analysis in the examina- 
tion of soils for practical purposes. The most cursory observer 
cannot fail to observe the change that occurs not only in the natural 
vegetation, but in the prosperity of the population, wherever a 
calcareous soil-region adjoins a non-calcareous one. That this fact . 
has not been as fully appreciated as it deserves is due simply to 
the neglect of soil analysis generally, and more specially of that of 
virgin soils, where these effects are unobscured by the intervention 
of man. 

Kffeei of Lime on Ilamue, — Upon the^asis of laboratory experi- 
ments with mixtures of lime with various organic substances it has 
been held that the presence of lime in soil tends to the rapid 
oremacausis of humus, and hence calcareous soils should be poor 
in the latter substance. The analyses of natural calcareous soils 
show the contrary state of things ; and the intensely black colour 
of the confessedly calcareous ‘‘ prairie soils’* of the West contra- 
dicts the above assumption, convincingly, even to the eye of the 
passer-by. A “gray adobe” or clay soil is invariably poor in 
limo ; a black one, rich in lime as well as in hnmns. The coal- 
black tint of calcareo-humic soils must not, however, be confounded 
with the brown one of peaty (ulmic) soils, which, however, be- 
come black when treated with doses of lime sufficient not only for 
neutralization, but for ths continuation of that action which is so 
well and effectively known in the case of manure piles tofavonr the 
humification of the litter. In the arid regions the only black soils 
are highly calcareous ones. So far as the evidence goes, lime is 
entitled to be considered the conservator of humus in natural 
Boils. ' 

How mv4ili lime is required to secure these advantages^ — ^Taking 
as a guide the evidence of the natural growth, as well as that ^ 
the results of cultivations, it becomes evident that the amount of 
lime requir^ to render a soil practically a calcareous ” one varies 
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greatly aocording to the nature of the soil. A hroad statement may, 
however, he made, to the effect that the amount is very much greater 
in clayey soils than in sandy one^, and may approximately he said 
to vary directly as the amount of clay in the soil. Thus, in the very 
sandy soils ot the sea^island cotton plantations on Mississippi Sound, 
the presence i»f as little as *115 per cent, of lime gives full sway 
to lime growth ; hut in the ill-drained pine meadows ” of the same 
region, *025 per cent, leaves the land sour and sterile. On the 
other hand, in the heavy clay soil of the central portion of the State, 
*42 per cent, of lime does not suffice to produce a lime vegetation, 
but *48 per cent, on a similarly heavy soil, shows the characteristic 
crah-apple and haw of the calcareous prairie soils. Precisely simi- 
lar observations in Louisiana and California amply confirm the 
same general conclusion. Direct comparison of a great number 
of intermediate soils — ^loams, from sandy to clayey — confirm the 
same general rule, for the arid region as well as for that of summer 
rains. Loams whose moisture absorption ranges from 4 to 6*5 
per cent, require from *20 to *30 per cent, of lime to show lime 
vegetation ; the latter takes full possession when the lime percen- 
tage rises to *50 per cent., and a further increase appears to in- 
fluence the soil more from direct physical action than from chemi- 
cal causes. 1 have not seen any advantages to accrue to a soil from 
an increase of lime beyond 1*5 to 2*0 per cent., except that heavy clay 
soils are somewhat lightened by granular carbonate. These facts, 
elicited from actual observation in the field (cultivated and un»ul- 
tivated) and their comparison with the result of analysis, change 
materially the proper definition of calcareous soils ” from that given 
in the text-books of agricultural chemistry. A priori^ it is not 
easy to see why any special change should follow the presence of 
an excess of lime over the amount required to keep the soil con- 
stantly drenched with a saturated solution of calcic carbonate in 
soil water. 

Magnesia . — However necessary magnesia may be as an asb-in- 
gredient of plants, it dbes not seem to exert any important direct 
action upon the soil as such, so far as comparison of the experience 
of cultivators and observers of virgin soil can discover. In the 
soils of summer-rain regions, magnesia generally exceeds lime in its 
percentage ; in moderately calcareous soils it most commonly ap- 
proximates to lime in amount. Soils of very high contents of 
ma^esia are usually poor in other respects on account of the deri- 
vation from talcose or serpentinous rocks. 

I have vainly sought to conneo^this metal with any 
special soil-featare, either btrinsio or connected with its produo- 
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tion. While omnipresent, and sometimes quite abundant in the 
poor pine floods” soil of the south, whose pine straw contains 
unusually large proportion of manganese in its ash, its presence, if of 
any consequence to plants, seems to be amply provided for by nature. 
1 have always determined it in soil analysis because it is there, 
and for the sake of other determinations must be precipitated. 

Iron , — I know of no soil whose contents of ferric oxide would not 
be more than ample to supply all the needs of vegetation, so far as 
direct absorption is concern^. Its ascertained percentage rarely 
falls below 1 per cent, and more commonly ranges from 2 to 5 
per cent. A curious fact amply illustrated by analysis is that soils 
of high ferruginous colour do not always contain unusual amounts 
of the ferric hydrate, the colour apparently depending more upon 
the mode of distribution than on the quantity. This is obvious 
enough in soil containing bog ore in visible grains ; but in many 
cases it appears to be a semi-crystalline aggregation of the sub-, 
stance around particles of soil and sand that hides the tint. The 
almost universal preference accorded to red soils as against gray 
or whitish lands in the same soil region, has given rise to the pro- 
position to render the latter classes equal to the first by the addi- 
tion of iron in some form, even to the use of magnetite sand and 
iron 8cra[)s. It need hardly be said that the true cause of the pre- 
ference given to red lands is chiefly that the presence of this colour 
indicates good drainage, whereas in the corresponding white” 
lands the iron has usually accumulated in the subsoil in the form 
of bog ore in consequence of stagnation of water, forming a sub- 
soil ill which the process of redaction may recur at any time, and 
in which (as analysis has shown and as might have been anticipat- 
ed) a large proportion of the phosphoric acid of the soil has been 
accumulated and locked up. A red soil is a “ safe ” one, and is 
usually freed from the need of artificial under-drainage. That the 
colour imparted by ferric hydrate favours the absorption of heat is 
another recommendation of red soils ; they are earlier ” than 
those of white or gray tints. Moi’eover, gs direct determinatiom 
show, well-difFused ierric-hydrate is powerfully hygroscopic, and 
adds materially to the retentiveness of soils for moisture ; hence 
crops on such soils are less liable to sufPer from extreme heat than 
those on less retentive land. My former determinations of 
factor in the soils of Mississippi amply illustrate this p^nt, and 
California as well as Hawaiian soils [some of the latter cemtain as 
much as 39*2 per cent, of ferric-hydrate, corresponding to 27*4 per 
eent. of metallic iron] confirm the conclusion. A point of practical 
importance is that, doubtless in consequence of reductive proeesees, 
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soils Tory rich in ferric-hydrate suffer more promptly Rnd severely 
from laok of drainage than similar soils of low iron percentage. 

Phosphorie Acid . — ^The conviction that has gradually established 
itself tW the practical values of the several calcic phosphates are 
not nearly as different as was at first assumed has materially in- 
creased the interest of phosphoric acid determination in soils, parti- 
cularly when these are strongly calcareous, and therefore, according 
to the well-known play of affinities, most of the phosphoric acid 
present will be in the form of a tri-calcic phosphate. There is a 
good reason why less phosphoric acid in a soil will suffice in soils 
rich in lime than in those in which there is no base ready to 
dispute the possession of the acid with ferric oxide and alumina 
which render it relatively infoluble and inert. The very minute 
amount of phosphates present in the best of soils will render the 
search of the roots for them very laborious, unless it can be con- 
veyed to them in solution, independently of the acids the roots 
may secrete. From the discussion of the upland loam soils of the 
South-Western States, 1 have been led to consider *05 per cent, of 
as the least amount that can be considered adequate for pro- 
fitable production in their case, and that the percentage should rise 
to *10 per cent, to be satisfactory. But in calcareous and also in 
very sandy soils of great depth a smaller amount suffices, and in 
California (where nearly all soils are calcareous) the percentage 
does not very often exceed *10 per cent, even in soils of great pre- 
sent productiveness and durability. 

Ilumus , — The determination of humus by Grandeau’s method is of 
the highest interest, as against the extraction with potassio or sodio 
hydrates, which is still sometimes recommended. As the latter sol- 
vents do not discriminate between the crude, unhumified vegetable 
matter and the active humus, it misses the main point of interest. 
What degree of uniformity can be predicted of the composition of 
humus in virgin soils 1 have not had time to determine. Even 
the physical properties of the ammoniacal solution obtained vary 
greatly ; yet, as in any case humus must be considered the reposi- 
tory and store-house of the nitrogen supply of soils, its proportion is 
of high interest. In the loam (^oak) uplands of the cotton States the 
percentage of humus seems to range usually between *70 and *80 
per cent., in the poorer sandy pipe soils between *40 and *50 per cent., 
in the black calcareous prairie soils from 1*20 to 2*80 per cent The 
determinations made there are not, perhaps, sufficiently numerous 
to give fair averages. In California and in the arid region generally 
the humus peroentages, as might be foreseen, average somewhat 
lower ; lowest in light loam soUs of the high mesas of Southern 
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Oalifornia^ ?rhere '30 per cent, and even less has been fonnd ; jet 
these soils produoe v^ell at first when irrigated. Percentages of 
*45 to *60 of humus are common in good upland loam soils that are 
neither very calcareous nor highly ferruginous. The ‘‘ prairie ” or 
black adobe soils usually range from 1'20 to 1*80 per cent., a very 
few as high as 3*00. On the whole, the highly ferruginous soils are 
remarkable for large amounts of humus, as in the red soils of foot (?) 
hills and of the Coast Range. In these latter cases, however, the 
ammoniaoal solution is usually quite* light-coloured, and only be- 
comes dark on evaporation, doubtless by oxidation. It is pointedly 
claimed in some of the fruit-growing regions of the State that a 
too clean cultivation, entirely suppressing the growth of weeds, and 
thus affording no annual addition of vegetable matter save from 
the fall of the leaves, tends to injure the production of the orchards. 
It is readily conceivable that the long, dry, and hot season would 
tend to cause a very rapid oxidation of the humus in the soil well 
tilled, amounting to deprivation when only a very little is origin- 
ally present. From experience had in green-manuring, it seems 
that half of 1 per cent. (*50) is the minimum of humus desirable 
in California, and that when less is originally present an increase 
should be brought about as soon as possible. In Western Oregon 
and on Puget Sound, w'bere the summer rainfall is very heavy, 
humus percentages ranging from 8 to 6 per cent, are quite common. 
— Farmer^ 8 lieviev?. 


Application of limk to okops. — Liming , — ^The height of summer 
is often selected as a fitting time for carting lime into land. A 
slack time occurs in some districts, where hay-making is limited to 
a small area, between hay-timo and harvest, or between turnip-time 
and harvest. This is, in fact, the farmer’s holiday. It is the 
period for agricultural shows, and such a period of low pressure in 
work is taken advantage of for carting lime. It falls between the 
longest day and wheat harvest, and in some localities it does not 
occur at all, as hay harvest and corn harvest follow eaoh other 
without any interlude. Liming is understood to mean the appli- 
cation of burnt and calcined lime to the soil, and must not be con* 
fused with chalking and marling, both of which operations^ might 
also he spoken of as liming land. It is a durable impi^ovement, 
often undertaken at the commencement of a fifteen or twenty-one 
years’ lease, at the time when such agreements were possible. We 
seldom now hear of snob tenancies, and imagine that they have 
become things of the past. In these times of unoertainty we miy 
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well ask with the poet, who can so forecast the years/’ and see 
the far ofiP interest ” of his lahonrs ? Better a yearly tenancy in 
these times with the landlord open to reason than a lease which 
places the farmer at the mercy of the solicitor or the agent. 
Liming is found beneficial to the following classes of soil, which 
we shall consider aeriaiim — (1) soils naturally deficient in lime, (2) 
soils containing an excess of vegetable matter, (3) clay soils, (4) 
unhealthy, or, more properly, unwholesome soils. 

Soils dsfioient in lime , — Barren soils are often deficient in lime, 
and there is no more common cause of sterility. The deficiency 
may be natural to, or inherent in, the soil, and in many oases lime 
was once present, hut has been washed away by rain. Vegetable 
soils are often deficient in lime. Such soils are generally charged 
with carbonic acid gas, which enters into combination with lime, 
converting it into a soluble bi-carbonate, which is carried into the 
deeper layers, and there deposited as a lime pan. The Cheddar 
caverns offer an excellent example of this. The roofs and floors 
are covered with stalactites and stalagmites which owe their origin 
to the dissolving out of lime from the soil and rocks above. As 
the water emerges on the roof of the cave, it parts with one 
molecule or atom of carbonic acid, and the carbonate of lime pre- 
cipitates and forms a beautiful crust of stalaotite, which often 
assumes grotesque forms and renders the cavern attractive to sight- 
seers. Pastures resting upon limestone rock are occasionally found 
deficient in lime from a similar cause. Fertile soils of calcareous 
character may contain a large portion of lime, and it is possible 
to find a preponderating proportion of this constituent. Five per 
cent, of lime is not uncommon, and in analyses of fertile soils before 
UB we note respectively 8*25 per cent, of oarbonate of lime and 1*84 
and 2*27 per cent, of lime. In barren soils we note *001 and *55 
per cent, of lime,vbut in the latter case there -is 9*44 per cent, of 
vegetable matter, bo that barrenness is evidently due to a general 
deficiency of mineral matter. Soils in which lime only exists as a 
trace can scarcely be fertile, and we should say that 1 per cent, is 
about as Bmall a proportion as ought to exist. When a soil is 
found to contain no lime it will require an applioation of 85,000 lbs., < 
or 12 tons per acre to produce the percentage named as advisable. 
It might, however, be held that a half per cent, of lime only is 
neoessary, and hence a dressing of 6 tons per acre to soils absolutely 
wanting in lime might be attended with satisfactory results. These 
figures are made on the assumption that a soil 9 inches in depth 
weighs 1,200 tons per acre. It will therefore be seen that want 
of lime in a soil is not an insuperable obstacle to its cultivation, and 
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by no means a serious deprivatioUi as would be absence of potash or 
phosphoric acid. 

SaiU cantaininff an eaees8 of vegetable matter are often defi- 
cient in lime from causes already given. They are often soar 
in character owing to free vegetable acids which would readily 
combine with lime, and thus be rendered innocuous. All fertile 
soils are alkaline in their reaction, and in them free acids cannot 
exist. It is simple nonsense to talk of free acids exuding from 
clover roots and rendering the soil sour, as such acids would be 
instantly neutralised in any soil capable of growing clover. Peaty 
soils are, however, often acid, and when so are barren. One of 
the first steps in reclaiming thorn is to add lime as well as clay, 
where possible, but in the present state of agriculture few capi- 
talists would place their money in such a speculative venture. 
Newly broken up soils, from permanent pasture or heath, should 
always be limed, and in no circumstance would we be more likely 
to reap the benefits of such an application. 

Clay soils derive a double benefit, first, because their close tex- 
ture is opened and rendered more easily workable by an application 
of lime, and, secondly, on account of the direct addition of a valuable 
plant-food. Lime is also said to re-act upon the mineral matter 
in the soil, and to render it available for growing plants. On no 
class of soils is liming more widely practised or more highly valued 
than upon these. 

Unwholesome soils * — Sour soils are unwholesome for the growth 
of crops. In other cases soils are found to be infested with slugs, 
other worms, ants, millipedes, and many other pests, and upon 
them lime exerts an excellent effect, by destroying them. It is 
one of the best checks to an undue development of insect life, and 
nothing is better for this purpose than a liberal use of hot lime, 
worked in during July or August. When land is observed to 
produce an unhealthy growth, such as clubbed cabbages or turnips, 
the best cure is lime. If potatoes are affected with a rough or scab- 
by shin, the same treatment will produce clean-skinned potatoes* 
If clover fails, liming is an excellent remedy, although its applica- 
tion should not he relied upon as a preventative for the oooalt 
disease known as clover sickness. We have, as a rule, noticed 
that clover sickness is not a prevalent evil on chalk soils ^whero 
lime occurs in abundance. Sour pastures are greatl^ benefited 
by lime, and the result of its application is a fine and sweet 
herbage. These are the principal cases in which liming is beneficial. 
There is, however, another side to the picture, for we have known 
too frequent a use of lime to produce an injurious effect upon bad* 



V09»f| QUMUlf AVO BZTBA0X8. 117 

WhM liming is it^rious, — Oyer-liming ezhansts Boils. This is 
simply a case of special manuring.* If lime is relied upon ezolu- 
sively, we may naturally expect that other constituents will gra* 
dually become wanting. Bepeated liming will tend to produce a 
deficiency of potash and sulphates, or of phosphates. Just as 
repeated dressings of nitrate of soda whip out the available mineral 
food, so repeated dressings of lime whip out the nitrogenous and 
remaining mineral constituents not contained in lime. To rely 
too much on any one fertilizer is bad farming, and a rotation of 
manures is as important as a rotation of crops. Fortunately, 
when good farming is carried out no such evil effects are likely to 
occur. Dressings of lime are then alternated with dressings of 
dung, and applications of phosphates, possibly of potash, so that 
the balance of plant-food is maintained at the proper level in the 
soil. As bad farming is not yet a lost art, landlords and agents 
are justified in checking any tendency to over-liming ; but advice 
is more needed than prohibition, and if farmers who incline too 
much to liming were shown the evils of the system, they would 
probably abandon it. 

TIte best method of liming 2and.-^There are several modes of 
supplying lime. The most convenient is that of drawing the shells 
or burnt fragments, and placing them in small heaps, say about 
eight from each cart-load, in the same manner as dung is drawn 
out previous to spreading. The little heaps should be covered 
with a few shovelfuls of earth to protect them from rain, and they 
will slake into a powdery mass in a few dtiys. When this has 
been accomplished the heaps are spread with a shovel, taking care 
that the bottoms of the heaps are scattered abroad. This method 
saves all the discomfort of spreading from large heaps by loading 
the slaked lime into carts. It may be recommended at least on 
arable land, buta^on grass land the more troi\blesome system of 
collecting' in large heaps and afterwards spreading slak^ lime is 
necessary. The small heaps, which may be made with impunity 
upon arable land, would destroy grass, and hence the small' heap 
system is not applicable to grass land. 

Quaniitg . — ^We consider three tons per acre to be a light bnt» 
effective dressing of hot lime. Six tons are a good dressing when 
land is deficient in lime, and we have known nine tons used per 
acre. Between these limits practice has fixed the quantities of 
linie usually enffdoyed.— Aprtculettrol Gazette. 


PLJtNTB AHD PHOBPHATBS.*-An interesting paper on the analysis 
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of soils by means of plants was recently oommnnioated to the 
Aeadimie dea SdenceSj Paris, by Prof. George Ville. He shows, for 
example, that by sowing wheat in a certain soil the proportion of 
phosphate of lime in the soil can be determined with precision from 
the nature of the harvest. If the phosphate is absent, the wheat 
will perish before it flowers. If one centigramme of the salt be 
placed in a spot of earth the wheat will languish ; if two centi- 
grammes it will flourish. Plants which contain phosphates in their 
seeds, for instance, the common pea, behave in a different way. 
The seedling will thrive on the phosphate in the seed and itself 
bear peas, although there is no phosphate in the soil. But if the 
peas thus grown Are again sown in soil without phosphate, the plant 
will die away, as in the case of wheat of the first generation. — 
Indian Agriculturist. 


Different oapaoities of different plants for absorbing nu- 
tritive MATTERS PRESENT IN THE BOIL. — I do not consider that 
artificial manures are very suitable for the growth of garden pro- 
duce ; in other words, if I were going to establish myself as market 
gardener, I should select a locality where I could obtain a large 
supply of yard manure at a cheap rate. Bulky manures have great 
advantages over artificial manures, as they render the land porous 
and also retentive of moisture ; \^e rarely havo any drainage on 
the wheat experiments where we apply yard manure every year, 
which proves that the vegetable matter of the manure retains 
mechanically the rain. 1 do not consider that it is possible to lay 
down any fixed rule with regard to the employment of manure 
containing nitrogen ; for instance, nitrate of soda. It is quite 
certain that upon most soils there is a large excess of available mine- 
rals, while the available nitrogen is more or less dependent upon 
the amount of organic nitrogen that is formed into nitrates each 
year. 

We have found, in the course of our experiments, that plants 
differ very much in their capacity to pick up minerals from a soil ; 
for instance, about forty years ago turnips ceased to grow upon one 
of our fields, being unable to obtain phosphates ; since ^en we 
have grown ten crops of wheat and ten of barley, each one ^taldag 
up as much phosphates as would have grown a good orojp df tur- 
nips. The turnips are sown every year before thePbarley and after 
the wheat, but they can form no bulb. We know that it is phos- 
phates which the plant requires, as in another part of the field 
where we use phosphates the turnips can grow very welL 
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same difOicnlty is experienced with regard to potatoes, but not to 
the s&me degree. Potatoes have considerable diffionlty in obtain- 
ing their mineral food from the soil. There is hardly any crop 
grown in this country that is so highly manured as the potato, and 
yet the amount of nitrogen or mineral which it carries ofiF is com- 
paratively small. The cereal crops appear to possess greater power 
of obtaining food from the soil than any other plants. I have had 
no experience with corn, hut 1 suppose its capacity to collect its 
food from the soil must ho very great. Wheat certainly can take 
up much phosphates and potash, and the best proof of this is that 
after fifty years my unmanured wheat crop is very little less than the 
average crop of the world. It appears to me that profitable 
employment of nitrates in the States must depend more upon the 
absence of weeds than on any other circumstance. Weeds seize 
upon nitrates with the greatest avidity, and owing to this circum- 
stance we frequently see fields injured rather than benefited by an 
application of nitrates. 

In considering what manure to apply to a crop, we must study 
the character of the crop and its capacity to take manure out of 
the soil. The cereal crops can generally find a sufficient amoimt 
of mineral food in the soil, and therefore an application of nitrate 
of soda will generally increase the yield, but whether it can be 
profitably used is quite another question. In our most oareful ex- 
periments we cannot got back more than one-half of the nitrogen of 
which we apply in the manure. If we apply 100 pounds of nitrate 
of soda to a wheat crop, we furnish it with 16 pounds of nitro- 
gen ; 10 bushels of wheat and 1,600 pounds of straw would contain 
this amount of nitrogen. If a farmer got one-half of this quantify 
it would pay him very well in this country, as five bushels of wheat 
would be worth 20s. and the manure would cost less than one-half. 
The farmer is also very glad to get the increased straw. 


The Eoohouic uses or Leaves. — Of the three divisions of Nature’s 
products, mail is most chiefly indebted to the vegetable kingdom, 
whether for his food, medicine, or domestic comforts. Every part 
of plants and trees is more or less utilised by savage and civilised 
wen, and a common category might be furnished by the various 
uses of the^ separate parts — the roots, stems, sap, bark, fruit and 
seeds, and leaves. If we take the last-named, the foliage, apparmt^ 
ly the most insignificant part of the plant, how dependent are we 
on these for food, clothing, medicine, dyes, stains, and various com- 
forts. 



120 


VOTBB, QUBRIEB AED BXTRAOTB. 


The misoellaneous application of leaves for different purposes as 
domestio applianoes and for manufacturing uses of themBelves 
would furnish a long list : some few of these we may pass under 
notice, because their adaptability and usefulness are mainly con- 
fined to tropical countries. It is true that some leaves have been 
utilised by the paper-maker, as in those of the dwarf palm, maize 
leaves, and others, but this is only on a small scale. 

The leaves of many palms are largely employed for making hats. 
Those best known are Panama hats, so named from being shipped 
from that port. These are made from the finely-plaited fibre of 
the leaves of a South American Screw-pine [Carludtmca palmcUa). 
These hats are much prized for wear in the tropics, being light 
and flexible, and can be washed and bleached repeatedly. The 
tree has no stems, the leaves have long slender petioles, springing 
from the ground they are some 2 feet long, fan-shaped, and four^ 
parted, each segment being again ten-cleft, so that when folded in 
venation, each segment on its own rib, there are eighty layers in a 
young loaf. Th*e tree occurs only on the slopes of the Andes. About 
200,000 dozens of these hats are made in Ecuador and the different 
States of South America. These hats are distinguished from all 
others by consisting only of a single piece, and by their lightness 
and flexibility they may be rolled up and put in the pocket without 
injury. In the rainy season they are apt to get black, but by 
washing with soap and water, besmearing them with lime-juice or 
any other acid, and expo.ung to the sun, their whiteness is easily 
restored. The plaiting of the hats is very tedious and troublesome, 
the coarse ones may be finished in two or three days, but the fine 
ones take as many months to plait. It commences at the crown 
and finishes at the brim. The bats are made on a block, which is 
placed upon the knees, and requires to be constantly pressed with 
the breast. The hats vary in price, according to fineness and qua- 
lity, from 20s. to as many pounds. 

The unexpanded fronds of Livistonia auBtralia, prepared by being 
immersed in boiling water, are dried, and the fibre thus obtained is 
much valued for the manufacture of hats in Australia, which much 
resemble the celebrated Panama hats. 

The rough leaves of the Chumico {Ouretella aniericana) and of 
Daivilla lueida are used for cleaning iron and polishing and sour- 
ing wood. Curaiella alata is used in the West Indies {or poliAilig 
bows, sabres, Ac. ; and C, Sawbaiba in Brazil— indeed, they servo 
all the purposes of sand-paper to the Indians for polishing their 
blow-pipes and war clubs. The leaves of Sponia polUaria are Qfoi 
for polishing horns in the East Indies. 
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The foliage of Quiaoum officinale is very detersive, and is fre- 
quently used in the West Indies to soour and whiten floors, whioh 
it is said to do better than soap. 

Leaves sewn together are muoh used in India as substitute for 
the plates and dishes of more civilised life. It is not always 
poverty that leads natives to use them in preference to metal or 
porcelain articles, as caste or custom has often some influenoct in 
the matter. The leaves principally used are those of the Egyptian 
Lotus (JSelunMum epeetosum), Bauhinia species, Semeoarpua ^no- 
cardium^ Butea frondoaa : those of the banyan {Fioue hepgalerim)^ 
by Brahmins, and the plantain-leaf (Mum paradiaaica). 

The leaves of Bauhinia Vahlii are used in the construction of 
the curious rude leaf bellows in Sikkim with which the natives of 
the hills smelt iron. These leaves, when sown together, are used 
as plates, cups, rough table cloths, rain hats and caps. The leaves 
are heart-shaped, and above a foot in breadth, and the same in 
length. Sewn together with twigs, they also serve for baskets for 
holding pepper, turmeric, and ginger, and are likewise used for 
thatching. 

Under the name of ^^chhata,*’ a kind of umbrella, hat, or sun. 
shade is made in* the East of the leaves of the Laeuala peltata 
and the Talipot palm, or a plantain leaf. These chhata hats are 
much worn by the ploughmen, cow-keepers, and coolies of Bengal 
and Assam. 

The large fan-shaped leaves of the Talipot palm (Corypha 
Jlabelliformia) are like those of the palmyra palm, carried over the 
heads of people of rank as an umbrella, and are also used for mak- 
ing books, and for various domestic purposes. The leaves are also 
put up into neat bracelets, worn by Santal girls in India. Those 
of Vanda Boaburghii^ split, are also worn by them as anklets. 
Those of another species, Boraaaua adhiopiouaf occur as much as 12 
feet across ; they serve also for the manufacture of baskets, mats, 
ropes, and sieves. The leaves of NipafnUioana attain a height of 
15 to 20 feet, presenting a very handsome appearance resembling 
the fronds of huge ferns. This graceful Eastern Utilised 

in various ways, the principal being in the manufacture of thatch- 
ing for house-roofs in the East called Ataps ; this manufbdture is 
quite an industry of itself and afPords employment to many natives, 
chiefly women, the men simply bringing cargoes of the fronds to 
the women to be stitched with split rattans and-made up. Atap 
roofs are the best adapted for these dimates, for while Rewinds 
are never strong enough to blow them away, they aflbrd the 
coolest protection against the sun of any kind of roofing known. 
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The leaves of the palmyra palm {BorasmB JlabeUifcrmul) were 
formerly used like paper to write books on, and to this day they 
are applied to this purpose in Orissa, Southern India, and Oeylon, 
where an iron style is employed to write upon them ; in oertain 
parts of Bengal young children use them to write the alphabet 
lessons on. They are largely employed for making fans, bags, 
winnows, hats, umbrellas, and for thatching, &c. The leaf takes a 
dye well, and is worked up in Madras into pretty-coloured patterns 
in b^kets and mats. 

The siip^ of Talipot and other palm leaves are coming into Euro- 
pean commerce for the manufacture of ornamental braids and in the 
construction of straw or Leghorn hats. The fibre obtained from 
the base of the leaves of the Chusan palm ( Chamceropi Fartunei) k 
used by the Chinese for making hats and coarse clothing. The sale 
of palm leaves for decorative purposes in the town of Elohe and 
Alicante in Spain produces a considerable income to the towns. 

Kadjan mats, manufactured out of Nipa leaves, are indispena* 
able for travelling purposes ; packed ^p in the smallest compass 
when not required, each mat is capable of affording sufficient cover 
at night for two or three persons either in boat or forest journeys. 
They also form almost exclusively the material fbr side-walls and 
divisions within houses. The young leaf, unfolded and dried, under 
the name of Boko, forms the favouiite covering for cigarette in 
the Malayan Peninsula in preference to paper. 

The large leaves of the teak tree (Tectotui grandii) are used for 
plates, for packing, and for thatching. The leaves of 
are employed as plates in Pegu, and to cover Burmese oberoots. 
In Bangalore the leaves of Conna tndtca are used by the natives 
in lieu of plates, to serve their ragi or millet puddings and other 
dishes on. 

The leaves of the papaw tree (Carica Papaya) are employed by 
the negroes in washing linen as a substitute for soap. They have 
also the property of rendering meat wrapped in them tender, 
owing to the alkaloid papam wMoh they contain, and which acts as 
solvent, n 

For cordage and other textile purposes, numberless leaves are 
used, and they serve very generally for baling and w*rapping up 
small parcels in India. 

In Guiana, Tibisiri fibre is obtained from the inner siirfimo of 
the spiral leaves of the Ita palm {Mauritia S it is used by 

the Indians for making hammocks, Ac. The leaves are out befbrt 
they are open, and the midrib separated by drawing each division 
of the leaf through the finger and thumb. After drying, the flhi* 
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is ready for nse without further preparatioo. About a quarter of 
a pound may be procured from each leaf, and if the central leaf is 
left uninjnr^, no evil effect is produced on the tree. Bags or 
matting could be cheaply and easily made from this fibre as well 
as bats, similar to those known as Pamana. 

The foregoing is only a brief enumeration of some of the many 
uses to which leaves are industriously applied. — P. L. Simhonds.— > 
Ga/rdmerft ChtonkU. 


Manures fob Crops.*— PotosA Manuren . — ^The quantity of potash 
in most soils greatly exceeds that of phosphoric acid. Thus while 
in fertile soil there may be from *7 to 1*5 of the former, there 
may be only *8 to *5 of the latter. The weight of an acre of arable 
land 9 inches deep ranges from 8,000,000 lbs. to 8,500,000 lbs., 
which gives 8,000 lbs. to 8,500 lbs. for every 0*1 per cent, of any 
constituent. There will therefore be in many soils from 17,500 lbs. 
to 36,000 lbs. of potash per^acre, against from 7,500 lbs. to 12,500 
lbs. of phosphoric acid. Clay soils are richer in potash than lighter 
and sandier soils. This abundance of potash is in itself a reason 
why potassio mi^ures are less effective than some other fertilisers 
which contain rarer substances. Another fact in connection With 
potash is that it is for the most part returned to the soil in the 
form of straw used for littef or foc^ for stock, so that while phos- 
phoric acid is constantly drained off the farm through sales of 
wheat, milk, and young animals, most of the potash is retained. 
Again, farm-yard manure contains about 0*67 per cent, of potash, 
so that in applying 15 tons of dung we are adding 2 owt. of pure 
potash. .If farm-yard manure may be viewed as a nitrogenous 
manure, it may equally well be spoken of as a pota<«bio manure. 
The drain of potash from land is, however, constant, although slow. 
To a certain degree it is washed through the soil in natural drain- 
age, and it is also removed by the sale of crops. Before the dis- 
cover of the immense beds of kainit which exist in the rock-salt 
depoMts of Stassfiirt in Prussia, agricultural chemists looked for- 
ward to a time when a potash salts would be in gre^r demand 
than were -likely to be supplied from existing sources. Potash was 
then an expensive fertiliser, but since that time and for many years 
past potash salts have been offered at a reduced price, and are at 
present quoted at £8 10«. per ton ex-ship. Up to the present time 
the demand has been limited, and it does not occur to the majority 
of farmers to apply kainit It is, however, used upon certain light 
soils whicb are natufelly deficient in potash, and for potatoes, beans. 
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and clover, on aoconnt of the large amount of this alkali which 
they require. A good sample of kainit contains 25 per cent, of 
sulphate of potash associated with 30 per cent, of common salt, 
and ahont the same proportion of magnesinm and lime salts. The 
remainder is water and insoluble siiicious matter. 4 owt. of 
kainit, it will be observed, only adds 1 cwt. of sulphate of potash 
to the land, and a much smaller amount of potash. An ordinary 
dressing of farm-yard manure would therefore restore as much 
potash to a field as half a ton of kainit, and this being the case, it 
does not seem very likely that the demand for potash salts will in- 
crease. The amount of potash in soils has already been stated as 
from 17,000 to 86,000 lbs. per acre. It is not contended that this 
is all available, although as it is usual only to analyse the fine por- 
tions of a soil which pass through a very small mesh, muQ|jb of it 
must be attackable by growing roots — the salts of potash being 
easily soluble. 

The following crops are known to absorb large quantities of 
potash taken from the soil : — 

6 tons of potatoes with their tops take up 76 lbs. ofpotash per acre. 

30 bushels of beans „ straw „ 81 lbs. „ „ 

30 bushels of wheat „ „ ^ „ 28 lbs. „ „ 

!rhe astonishing fact is noted that after eight years removal of 
crops the final crop was rather larger^ where no potash had been 
applied than whore 500 lbs. of its salts bad been annually applied. 
And yet it would not be wise to conclude that because no effect was 
produced at Rothamsted that potash salts are therefore not useful. 
It would be equally foolish to think because a great result would 
be obtained at Rothamsted we might expect &e same anywhere. 
Each farmer must be an experimentalist for himself, and hitherto 
we have not seen much evidence of the use of potash salts as ma- 
nure for ordinary soils, such as we have seen in case of pbosphatic 
and nitrogenous manures. They are most likely to be effective on 
the lighter classes of land. 

NUrcgemus Manures.^The two best known members this 
group are nitrate of soda and sulphate of ammonia, and most m the 
other nitrogenous manures are refuse materials from animal bodies 
or from seeds. Such are all the guanos, blood, wool, fish and flesh, 
and cake manures. The efficacy of nitrogenous manures appears 
to be due to two facts. First, that nitrogen in an available form 
exists in very small quantities in the soil, and, secondly, that it is 
required in proportionately large quantities by crops. The total 
amount in the land may in good fields be taken in the top nios 
inches as 0*15, or one-tenth of the amount of potash. Nitrogen is 
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ATailable ohiefly in the form of nitrate, and theee are mncn more 
liable to wash through the soil than are potash salts. Finally ni- 
trogen is remoYed from the farm in saleable crops and in the ladies 
of animals in larger quantities than potash, which is largely return- 
ed both in root-crops and straw to the land. There may be other 
reasons, but these sufficiently account for the great effect produced 
by nitrogenous dressings of all kinds. So rapid is their effect that 
it has been called “ stimulating,’’ although without sufficient reason. 
The crops seem to hunger for nitrogen, and always present a yellow 
and starved appearance when it is deficient. A rank dark green 
appearance always accompanies a full, or overfull, stock of nitro- 
gen in the soil. It is to the grasses, including the cereals, that these ' 
manures are most useful. But wherever leafy growth is desired, 
as ii^jbhe cultivation of cabbages and rape, nitrogen in the form of 
nitrates may be applied with success. The leguminous crops, beans, 
peas, and clover, are not so much benefited by direct dressings, but 
they require the land to be rich in nitrates notwithstanding. The 
absolute necessity of nitrates for the cereals has been amply proved. 
Wheat appears as if it could be grown consecutively for almost 
any number of years on the same land if only plenty of nitrates 
are added. 

Nitrates, no doubt, if used glone, tend to exhaust the other con- 
stituents of plant-food if the produce is sold off the farm, tf, on 
the other hand, the produce is consumed at home, or if foods for 
stock and other manures are purchased in liberal quantities, there 
is no fear of exhaustion. @o important are they, that sometimes it 
appears as though the entire science of manuring consists in adding 
nitrates to the soil. The effect is, however, greatly increased if 
phosphates, and in some cases other mineral manures, are added 
with the nitrates, so that heavy as the crops are which may be grown 
with nitrate of soda, they are eclipsed by a judicious use of nitrates 
and mineral substances combined. In applying nitrates we prefer 
to use them in organic combination wherever possible. Nitrate of 
soda and sulphate of ammonia are both exceedingly useful, bnt are 
subject to washing through the soil by rain — ^the first immediately 
and the second more gradually, as nitrification proceeds. They act 
but the effect is not seen after the first season. When 
nitrogen exists in animal or vegetable matter, its action is slower, 
more uniform, and is continued for an indefinite length of time. 
Farm-yard manure is an example of this action ; so also are rape, 
cake, and blood manure, shoddy, guano, and many other substances. 
Such aniflial refuses can, however, haifily be classed with artificial 
manures, and we therefore postpone their former consideration. 
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Salt , — Balt is a cheap material, which may be employed with 
good effect upon coarse rank paatureB, and produces the best effect 
when miaed with lime. Five hundredweight of salt atid three to 
five tons of lime applied in February or March to such rank grass 
land tends to produce a finer herbage. Salt may also be used as a 
dressing for wheat at the rate of about 5 cwt. per acre. Dr. Griffith 
says salt eradicates couch on land infested with it. If this is the 
case, we have an additional excellent reason for applying it. It is 
also a good dilutent for the better distributing of nitrate of soda, 
and is said to check the disposition to develop too much straw, 
which has been observed after nitrate of soda on wheat. It is also 
considered by many persons to strengthen the straw of cereal crops 
and prevents lodging of the crop before harvest. It also destroys 
slugs and snails, and is distasteful to insect life generally. JLt in 
this respect resembles soot, which is one of the best applications 
for land affected with these pests.— ri^ricuZfuroZ Gazette* 


CuLTiVATioK or Orass Prusbrvbs. — Good feeding grass and 
shelter are the main desiderata in stock rearing, and it is interest- 
ing to find Sir James Caird in a rswiew of British agriculture, 
stating that the experiments of Sir John Bennet Lawes had shown 
that the natural produce of grass may be doubled and even trebled 
by the continuous u^ of special manures. Trials in this direction 
and in that of growing superior pasturage by irrigation are much 
needed in India.— /ndtan AgruiulUirUU 


Forbst abbah of European Countries. — ^The forests of Europe, 
according to a recent report of one of the State foresters of Prussia, 
cover the following areas Germany, 34,596,000 acres ; Russia, 
494,228,600 acres ; Austria-Hungary, 46,951,700 acres ; Sweden, 
42,000,000 acres ; France, 22,240,000 aores ; Spain, *19,769,000 
acres ; Italy, 9,884,570 acres ; and 'England, 2,471,000 acres.— 
Indian AgrkulturiBt* 

Caoutchouc from Coal.— The Bulletin du Muede Com^nerdal 
gives currency to a report from an American source that an 
American has discovered a means of producing by distilktioil from 
coal a bituminous substance possessing all the qualities of rubber, 
and which may be equally well used in the mann&hture of sub- 
marine cables. The cost of this article is said to be much less 
than that of vegetable oaoutohouo . — Indian Agrioulturiet, 



MOTU, QUlfttU ua> IZTRAOTB. 


127 


Thb Artificial Production of Sugar. — Barely have sixty-two 
years elapsed since the great German chemist Wohler prepared 
urea artificially. Up to that date the opinion was generally held 
that all chemical compounds which are found in the bodies of 
animals or plants could not be made artificially. They, it was 
said, are the results of vital action, and the endeavour to prepare 
them in the laboratory was considered as impossible, and almost 
as wicked as to icy to manufacture an homunculus. Wohl^’s dis- 
covery at once dissipated that false notion, and since his time the 
labours of chemists have resulted in the manufacture of hundreds 
of compounds formerly only obtainable by natural processes 
carried on in living organisms. The latest and perhaps the most 
remarkable of these triumphs of synthetic chemistry has just been 
made known to us. The group of bodies termed by chemists the 
carbo-hydrates^because they are composed of carbon united with 
oxygen and hydrogen in the proportion in which those two ele- 
ment combine to form water — contain the well-known series of 
sugars, gums, and starches. The chemical composition of the 
bodies has long been known, but a knowledge of their constitu- 
tion — that is,^tb6 mode in which their several constituent parts 
are put together— has only recently been acquired. It* is clear 
that until we know what is tl;|p structure of a complicated arrange- 
ment of atoms^ it is useless to |ttempt to build up that arrange- 
ment. We must have a plan of the house before we can build it. 
Such a plan of the structure of the sugary is now in bur possession, 
and their artificial production has tb^^^fore become a possibility, 
and in the hands of a distinguished German chemist, Professoi 
Emil Fischer, of Wurzburg, that possibility ha# just been converted 
into a reality. The various steps by which this great result haa 
been accomplished can only be explained and appreciated by those 
familiar with the intricacies of modem organic chemistry. Bui 
the importance of the discovery is patent to all. The group oi 
carbo-hydrates (sugar imnd search) are next to the albuminoids 
(«gg8 and flesh) the inoct important materials needed to soppori 
animal life. Indeed, the vegetarians would, and perhaps rightly 
place them first. Can we look forward to a time when the ohemisi 
will manufacture our sugar when the sugarcane and the beetrooi 
will cease to be planted because their products can be more cheap 
ly manufactured from coal or wood P Results apparently as im- 
probable have happened. Who oould have foreseen that ths 
thousands of acres upon which the madder-plant grew in Francs 
and Turkey would now yield com and hay, because it was fount 
that the dye formerly obiaiued from that plant can be more oheapl] 
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made from ooal-tar ? So, too, indigo has been artificially obtained, 
and who can tell that a reoent new prooesa for its manufacture 
may not prove fatal to the indigo planter ? That the process of 
making sugar artificially is now too expensive to compete with 
Nature is, therefore, no proof that cheaper processes will not be 
discovered ; indeed, that this will happen may he taken for grant- 
ed. Bo that, looking back to the enormous strides which chemistry 
hks ma^e during the last half-century, and seeing what has already 
been accomplished, he would be a bold man who should dare to 
define the limits of her power, or to declare that our grandchildren 
may not use artificial sugar to sweeten their tea, and tha^ Jamaica 
may know the sugarcane no more. From a biological point of 
view, too, this discovery is of deep interest and importance, 
know nothing, or as good as nothing, of the processes by which 
sugar is produced in the pUht, nor how this sugar is transformed 
into starch, fat, and woody fibre. Ard these results due to a. 
special vital force, or does this expression merely serve as a cloak 
for our ignorance, and will careful investigation show that these 
substances are built up in the plant by methods similar to those 
which are now successfully employed in our laboratories P That 
this lattdt is the true view is the belief of the chemist, and nearer 
towards that end the discovery of Fischer has undoubtedly brought 
us. 

An interesting physiological quesfidn now presents itself. Sup- 
posing that these artificial sugars were to becoidb artiolos of 
common diet, what will be ^oiv effect on the animal economy '; 
that two chemical compounds may possess the same composition 
and even the same' chemical arrangement of their parts and yet 
act difierently from a physiological point of view is well-known. 
And still more likely will this be if the artificial sugar differs in 
composition from the natural one. The blood and tissue which 
are formed from tlie artificial carbo-hydrates may differ from those 
which are the results of the assimilation ot|the natural sugars. If 
the pig and the goose were fattened on an artificial diet, their &t 
might differ from that which they now form, and the bee fed w a 
manufactured sugar might yield another kind of wax. But we 
may go one step further. We know that plants not only otayei# 
sugar into fat, starch, and woody fibre, but that in presence' cf 
certain minute organisms they form nitrogenous or 
compounds such as the gluten of wheat. Supposing it wdm pe^ 
siUe to feed plants or these minute organisms on artificial sagaip, 
difiSbring in their properties from their ordinary food, k 
force the plant to manufacture a new kind of albumen. AaHmm 
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what sew strnotures might not be expected to start up from the 
use of the new building material f 

Chemistry would then^ for the first time^ bring her potent influence 
to bear upon the structure of organised beings, and the changes of 
form which would result might prove to be of the strangest and 
most unexpected kind — changes far more remarkable than all those, 
singular a^ far-reaching though they be, caused by processess of 
artifieial selection or of cross-breeding. The revelations of science 
have already outstripped the marvellous. What yet remains con^ 
cealed in her bosom defies the wit of man to foretell . — Sir Benry 
Boseoe, 

Tbvb Thbort of Dew.— Untif about four years ago, Mr. Mc- 
Pherson says, the theory commonly accepted by scientific men was 
that which was put forward with a great deal of force by Dr. Wells, 
in 1814, to the effect that dew was the vapour of the atmosphere 
condensed on any surface from which there had been radiation 
sufficient to reduce its temperature below the dew point. Mr. 
Aitken was led to challenge this conclusion by observing that 
the temperature of the earth a little below the surface wai always 
warmer than the air above it, whence he concluded that vapour 
must rise from the earth into the air, and that the moist air so 
formed will mingle With the ^ air above it, its moisture being 
condensed inks dew wherever it comes into contact with a surface 
cooled below dew-point. By experim^t he found that when 
shallow boxes were placed over the^dry ground in August and 
September there was always more moisture dnside them at night 
than outside, and always a greater deposit of dew. He found, 
too, more dew on the undersurface of leaves than on the upper 
sides. Again, he found that the eart^ost weight during the for- 
mation of dew, owing to the loss of vapour. But this is not all, for 
Mr. Aitken has ascertained that all the charming conceits of the 
poets relating to glistening dew-drops, which pearl each bud and 
leaf,’’ or outvie the diamond in lustre, are based upon a miscon- 
ception. The drops which appear at the points of blades of grass 
apd the edges of the leaves of plants, he says, are not dew at all, 
but the watery exudations of plants. This he proved by selecting 
a small turf and placing a glass receiver over it, leaving it till 
drops werfi excreted. Removing the receiver, he dried one of the 
blades which had a drop upon it, and inserted its tip into a small 
glMs receiver. The open end from this vessel was closed Iqr a very 
thin plate of metal and cemented to it. In the oelhtre of the plate 

s 
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'was pierced a small opening to admit the tip of the blade, and the 
opening was then made aii^tight bjr means of an India^rabber 
solution. After a time, though this blade was entirely isolated, 
a drop was formed on the tip of the same size as that of the drops 
found upon the blades under the larger receiver. Hence Mr. 
Aitken concluded that the drops on all the blades were exuded by 
the plants, and not extracted from the air. Moreover, the mults of 
his investigations upon this point are alone sufficient to dispose 
of the contention of Mr. Reeves, that plants do not derive any of 
their moisture from the soil, and that the sap does not rise from 
the roots . — Longman b Magazine. 


Wild Bioe. — It is now the season for the wild rice {Zizania^ to 
be in seed. Though not abundant in Florida, it is to be found in 
many localities along the marshy banks of creeks. In general, 
appearance it resembles Indian corn. The seeds are borne on the 
lower branches of the “ tassel," and fall off very readily. The fol- 
lowing particulars in regard to this interesting grass are taken 
from the Western World — One of the indigenous grasses of North 
America, the seeds of which from time immemorial furnished food 
for wild fowls and scarcely lees wild Indians, has recently come 
into favourable notice for its valuable qualities. The plant referred 
to is the wild lice. Long before the advent of white men the 
Indians were accustbroed to push their canoes through the waters 
of the dense rice swamps, aufly pausing under thick clumps, beat the 
ripened grain into their canoes. In this way large quantities were 
harvested for times of need. The plant abounds in the lakes and 
sluggish streams from the middle region to Canada and the North- 
West ; it grows luxuriantly, not only in the low, wet banks, but 
also on the muddy bottom where the water is several feet deep. 
Wild rice is an annual that ripens its seed in the fall, dropjlling 
them into the water, where they germinate, the young plants realfii- 
ing the surface during the first half of June. It grows very rapidly 
in one to eight feet of water, ripens late in August or early in 
September, and attracts great flocks of wild ducks and other 
wild fowl to the place. It should be planted in the fall, in the 
months of September or October, broadcast, from a bqet, in two 
to six feet of water where there is a mud bottom. It hhs been 
successfully planted in November and December, but snooeeds best 
when planted earlier. As an attraction for wild fowl it cannot be 
eqnalM. A friend writes ^ — ‘It brought me ipore nice 
than if I had butchered the fatted calf.’ Near the sea coasts It is 
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the favourite food of mnd-hens and rail-birds of all kinds. In large 
ponds and lakes it purifies the water and afiFords a refuge for small 
fry from the large fish, as well as food in the animalcnlee upon its 
stalks. For planting in fish ponds it is especially desirable, as it 
is greedily eaten by carp. It also does well along the shores of 
marshes, and makes a good hay. The stems and leaves are valu- 
able as a forage plant in swamps and inundated lands. Stock of 
all kinds are fond of it, green or cured. The cows give more milk 
and the horses grow fat. They eat as freely of it as of young 
sugar corn. It seems destined to be an article of great value «8 
soon as it becomes generally known. Two crops can be cut of it 
in the South .” — Indian Agriculiuriit. 


Effects on Plants of Insecticides containing Absbnic. — 
Experiments made with arsenites at the Iowa Experiment Station 
lead to the following conclusions : — 1. The oldest leaves are most 
susceptible to injury from arsenical applications. They often turn 
yellow and drop without showing the burnt spotted appearance. 2. 
Dews, and probably direct sunlight, increase the injuries done by 
the arsenites to foliage. 8. Leaves kept perfectly dry can hardly 
be injured by the arsenites even when they are applied very abun- 
dantly. 4. Applications made in the heat of the day and in the . 
bright sunlight do not injure foliage mot^ than when* applied in 
the cool of the day. 5. The onlv effect of a^betvy rain or dash- 
ing shower, following an application of one of the arsenites, is to 
lessen the injury to foliage. 6. Leaves suffering from a fungous 
disease are more susceptible to injury than healthy leaves. 7. 
When freshly mixed and applied, London purple is most, and white 
arsenic is least, injurious to foliage, fi. White arsenic in solution 
should not be used upon foliage without first adding lime, Bordeaux 
mixture, or some other substance to prevent its injurious effects 
upon foliage. 9. White arsenic, if allowed to stand many days 
in water Wore being applied, will do far greater harm to foliage 
than if applied as soon as mixed. 10. Lime added to London 
purple or Paris green in water greatly lessens the injury that these 
poisons would otherwise do to foliage. 11. Lime added to a 
mixture of white arsenic in water will greatly increase the iiyury 
that this poison would otherwise do to foliage. If the arsenic is 
all in solution, the lime will then lessen the injury, as in case of 
London piuple or Paris green. 12. London purple (Paris green 
end white arsenic have not yet been tried) can be used, at least 
eight or ten times as strong, without iiyufy to foliage, ff applied 
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in oommon Bordeaux mixtixre instead of imter. 18. The amniteg 
eonnot by any ordinary method be sncoessfnlly mixed in a kerosene 
emulsion. 14. The arsenites mix readily in rosin oompounde, and 
do not seem to be more injarions to foliage than as ordinairily 
applied in water. 15. The a^enites in strong soapy mixtnres do 
considerably more barm to foliage than when applied in water only. 

16. The arsenites mix readily in carbonate of copper solntion^aiid 
do not seem to do more barm than when applied in water only. 

17. London purple in sulphate of copper solution does vastly 
more harm than when applied in water only. 


Locubts akd fine leaves. — Clouds of red locusts passed over 
Murree on Saturday afternoon. I was on upper Topa to-day about 
12 o’clock, when I noticed large numbers of locusts coming up 
from the valley of the Jhelum in the direction of Dewal. The main 
body passed over the neck of land between upper and lower Topa, 
and settled on the crops on the iiillside below Powell’s Hotel. 
The right and left wings settled on the Topa hills. Where I was, 
the ground was thickly covered, and for some time I watched them 
carefully. They were drawn up in lines like squadrons of cavalry, 
and all seemed to prefer feeding off the dry pine fibre instead of 
the leaves of the trees. ^Those in the valley beneath were not long 
left to enjoy the^ crops in peace, for in a few moments fires were 
^ een burning all along the hillside and the Sound of the tom-tom 
was to be heard on all sides. As I came up the hill these pests 
rose in a cloud from the fields below, and in the distance looked 
like a miniature dust-storm. After circling for a time,, part of 
the army wont off towards the Lawrence Asylum, but the main 
body crossed Murree just below the church, and were last seen 
making off in the direction of Attock, to take part perhaps in the 
mimic warfare being waged there. The exertion of monnting the 
hill seemed too much for them, for they alighted on the roofii of 
the shops and houses , — Cioil and MUitafy Gazette. 


The QuEsnoN of Village Fobests.— In the course of a \mg 
review on certain proposals for the eixtenslon of the forisi I# 
servation area in the Cuddapab District the^Hadras Qoven^onl 
remarks : — The whole question of vUkge forests, if gju o iif 
grounds, and of fuel and foAier reserves has reoentiy been "'itidet 
the consideration of Government, and it bee been decided, tMth 
^rtain modifications, to apply the system Olfiady adopted in^fbo 
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Bellary District to the remainder of the presidency. The reserva- 
tion of forests in Cnddapah will accordingly proo^ on the same 
HneSi and in the talnks where a krge proportion of the available 
waste is taken mider control, special arrangements must be made 
for meeting the wants of the villagers by relaxing the closure of 
the reserves. This will be specially necessary in the talnks of 
Fullnmpet, Bidhont, and Cnddapah, where it is proposed to reserve 
more thm 65 per eent. of the nnoccnpied area, bnt thronghont the 
district it shonld be clearly understood that, with the exception of 
those reserves which contain heavy timber and are intended to be 
worked for the supply of the timber market, the whole of the re- 
served area is to be made available for the snpply of fuel and fodder, 
and must therefore be thrown open 1b the people under proper 
regulations. The proposed reservation in the three taluks noted 
above is very extensive, but reserves must be constitnted in places 
where suitable land oon be found, and if a larger area is set apart 
iu one tabik than in another, the people of the former will even- 
tually reap the benefit by having a better supply of fuel and fodder 
assured to them. The wants of talnks where the natural jangle 
growth is scanty must be met from those localities in which land 
worth conserving is to be found, and also by the formation of 
Government plantations.” 


Wholbsalb BEBTRUCTioK OF FiBH IN MADRAB.-^Colonel Camp- 
bell Walker, Conservator of Forests, Sonthern Circle, reoentiy 
brought to the notice of Government the wholesale destruction of 
fish in rivers. In the Bbavani Biver the main and subsidiary 
streams are dammed up and the fish destroyed by dynamite, or 
the water baled out and fish both large and small taken, and sent 
into Mettupalayam in bullock and cart loads, and as a similar 
practice is followed in almost all rivers, it would ultimately tend 
to the extermination of fish in the rivers of Bonthem India, as hj 
the above system both fish and fry are destroyed. It is under 
contemplation to alter the rnle in the Madras Forests Act, whioh 
permits the catching of fish by the damming or baling of water ” 
by a proviso that ** the Collector may attaob sudi oonditieiie to 
the issue of the permit at he may oonsider neoessary.” This 
wouM only affect fisk in rivers running through reserved forests, 
and it is iaonmbent on Government to adopt some legnl measures 
to regulate the wanton destenotictt of fish and fry, anoh as their 
oaptuioMly Iqr the net and aed, the meshes of the former being 
regulated to snob a mo thst fry may not be taken. A few years 
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ago Mr. H. S. Thomas, F.L.S., r.z.B., Member of the Board of 
Revenne, in charge of the portfolio of Pisoionltnre^ brought the 
above facts to ftbe notice of Government, bat apparently no steps 
were taken to remedy the evil . — Indian AgriculturiBU 


Plants fob binbiho dbiftiko sands. — correspondei^, whose 
letter we inserted yesterday, writing on ‘‘Tree planting dn Oan- 
jam’’ stated that an esoellent work in the matter of planting was 
being carried out by the Local Fund Board of Ganjam under the 
supervision of the overseer of Ghioaoole. “ Upwards of fifty acres 
of oasuarina have been planed on the drifting sands of the Yam- 
sadhara near Maripam. Tn'wind has forced t^ sand into dunes, 
and it is constantly invading the high roa3g-»inlfllCt’near the river 
the road is completely obliterated. The planting haaJbeen care- 
fully done ; each individual plant is manured, and those on the 
steep sides of the dunes are turfed round. If the plantations suc- 
ceed they will amj^y serve their purpose, and not only protect the 
road but the field behind them and the canal distributaries.” An- 
other way of overcoming the effects of drifting sand would be by 
planting lupins, which have been proved most effective for the 
purpose. In Australia drift-sand is often very destructive to farms 
and pastures near the borders of rivers, and many thousands of 
acres have been .rendered useless by the driving showers of grit 
which assail and cut all kinds of vegetation, Mr. Bundey, of East 
Wellington, writing to the Commissioner of Crown Lutds last Oc- 
tober, said that he had sown lupins with this view for fourteen 
years, and in no case had he to sow the land a second time. He 
bad reclaimed 100 acres of the worst land from the fearful cutting 
of the drift-sand. When grass begins to grow between the plants, 
he lets the seeds fall naturally upon the knd, and the result is that 
after the second year sheep can put upon the pastures. — Mad/roi 
Mail. 


Dbvulcanisino Indza-Rvbbeb.— A. M. Morellett has made a dis- 
covery which is of considerable importance to those eng^;id in 
the rubber trade. He has found that when vnlcapisncLiiiduk 
rubber is dipped suddenly into boiling glycerine it ao^umi the 
diaraoter of non-vulcanised rubber-r^\ s., its parts can beteadffy 
united, and it dissolves in the common solvents of oaontdnwle* 
The glycerine must be boiling at the momenhof contact. 
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NOTES ON THE UTILIZATION OP FORESTS. 

(^Continued from page 48,) 

Emplacement of the kiln. 

The site seleoW bbould be sheltered, even, and level, and it should 
be close to abundant water and to the wood to bo carbonized. If 
the quantity of wood is large, there ought to lie room pnough for 
several kilns, as the same party of burners can just ns easily man- 
age several kilns as a single one. The natuie of the soil is also of 
considerable importance. A «oil that is too free and porous would 
allow too strong an upward draught of air to pass through it into 
the burning wood above, while a too stiff soil would, on the con- 
trary, cause the kiln to burn too slowly. A loamy sand is the be^t^ 
as, besides possessing average^ stiffness, it ab&orbti at once the con- 
densed vapours given off by the wood, which in a stiff soil would 
clog the surface and interfere with the carbonization. It is abso- 
lutely necessary that the soil of the entire site Bhould,fae uniform, 
otherwise the kiln would burn more rapidly at some points than at 
others, the result being unequal subsidence and consequent exten- 
sive and frequent breakages, and hence unequal carbonization and 
unprofitable waste of wood. 

If a ^w site is used, it muft carefully prepared. Buoh 

prepkimtion will consist in (1) nil vegetation by the 

roots ; (2) removing all stones, for emonization will be unnecessa- 
rily slow over boulders and infuriously quick over smaller elements $ 
(3) raising the site about 8 to *12 inches in the middle and sloping 
it down optwards in every direction, so as to aOew the liquid pro- 
ducts of the kiln, which cannot be absorbed hilu ttie soil, to run out 

» 
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freely. Tbo soil should then bo allowed to settle for two or three 
months until it becomes close enough. If it is damp, it should, 
just before it is used, be wanned up and dried by burning over it 
a thick layer of dry twigs and leaves. 

An old sito is preferablo to one that is perfectly new ; in the for- 
mer the soil has already undergone the necessary preliminary pre- 
paration, and it is a matter of experience that in a fresh-made site 
the yield of charcoal is from 10 to 17, and sometimes oven 25 per 
cent, smaller. But of course a site on which a kiln has just been 
burnt cannot be used again until the moisture that it has absorbed 
from the kiln has completely dried up. 

Even before using an oU site, the surface must bo carefully 
re-dressed and the numerous pieces of charcoal, left in it fioin the 
previous burning, broken up small and iniiied up intimately with 
the soil. 


Building up of ilie kiln. 

In building up a kiln, the pieces of wood may {a) be all laid 
horizontally, or (b) horizontally only in the topmost tier with tho 
rest set up more or less vertically. In the first case the system of 
piling up the wood is the same as that followed in constructing the 
paraboloidal pit-kiln, in the Article on which it will bo found de- 
scribed. For this reason, and also because a kiln so formed is much 
more difficult to build and is moro liable to unequal subsidence and 
breakages (these drawbacks increasing with its size), nothing fur- 
ther will be said regarding them in this Article. 

First of all, the chimney or flue through which the kiln is fired 
has to bo formed. For this purpose^ three straight upright posts, 
of the same height as the future kiln, should be firm^ fixed in the 
centre of the site, about a foot apart from each other, and bound 
round with wattling or strands of twisted grass. As the kiln rises, 
readily ignitible chips of wood or half-burnt fragments obtained 
from a previous burning are loosely thrown into the flue until it is 
nearly full. According as the wood in the chimney is to be fired 
from above or from below, the largest fragments are placed at the 
bottom and the smallest and MgMt combustible at the top, and vice 
versd. In either oontingencjy^ V the soil is damp, a small board 
must be placed over the ground under the chips, to prevent the fire 
from being smothered'by the steam rising up from the ground* 

The next step is to pile up the wood to be carbonized. To ensure 
a circular section to the kiln, the base should be aoouratelj pnggod 
ou4|. The woodijs arranged in three or more tiers, according to ibe 
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size of the kiln. Fig. 66 A shows the disposition of the wood in 


Fig. 66. 



Parahidoidal (Uter-ground kdn with upright atachtHg, 
A.^BrforeJirtng, B.-^Carbonizatton complete. 

a kiln composed of three tiers. The upright pieces should rest on 
their thick end, so that they may incline more and more towards 
the chimney the further away they are sot up from it ; there is no 
other way of giving to the sides of the kiln the slope necessary for 
their stability, which slope should nowhere jezeeed 65^. It is evi- 
dent that all the upright pieces in the lower tiers should be of equal 
length in one and the same tier. Those in the topmost tier, being 
laid horizontally, must, on the other hand, be necessarily of differ- 
ent lengths to admit of being closely packed together and to enable 
the apex of the kiln to be properly rounded off. li is not neces- 
sary that the whole of a tier should be completed beforo the next 
one is begun ; indeed, it is always more convenient to commence 
building up this Jiftter when the other has been about half oom^ 
ploied. In the topmost tier, as in all the rest, the laying of the 
pieces should progress from the chimney outwards, and great care 
must be taken to secure an even paraboloidal outline without plac- 
ing any piece on the outside in such a way that it must fall off when 
the kiln begins to subside with the progress of the carbonization. 
The packing should everywhere be as close as possible, for the 
volume of every piece must diminish considerably as it becomes 
carboqiped, thus causing all originally empty spaces to grow larger 
and thereby diminishing the stabili(g(« of the kiln. As a further 
precaution, the numerous intervals wat must remain even after the 
most careful packing should he filled up tight with thin pieces and 
chips, preferably of completely ^ry or, better still, if at hand, of half- 
carbonized wood. 

If the kiln is to be fired from below, a narrow passage extend- 
ing as far as the ohimnqr, should be left open floug ground, 
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'whereby the combustible material at the bottom of the chimney 
may be reached when the kiln is ready to be lighted. The pas- 
sage is easily made by laying a straight pole on the ground and 
arranging the billots on each side of it in the way that a house is 
built up with cards, the pole being finally withdrawn. 

The wood placed immediately against the chimney should con- 
sist of thin split pieces, dry enough to take fire readily. The best 
material to use, if obtainable, is the half-charred wood from a pre- 
viously-burnt kiln. The packing near the chimney should he spe- 
cially close, all insterstices being filled up with chips and shavings. 

As split wood takes fire most readily on the split side, such wood 
should be placed with this side facing the chimney or downwards, 
as the case may he. This position of the pieces also helps the wood 
to be packed with greater ease and closer together. 

The thickest pieces should he placed where the heat will be strong- 
est and steadiest, that is to say, about midway between the chim- 
ney and the periphery. 


4 . — Covering the kiln* 

In order to prevent the unchecked entry of air amongst the wood 
and to regulate the indraught during the carbonization, the cover- 
ing put over the kiln should be such that, while it is easy to put 
on and take off or increase and diminish in thickness at any point, 
* it should subside evenly as the kiln subsides, without falling away 
or opening out in rents and fissures. Experience has shown that 
it should always consist of two parts, (1) an inner layer composed 
of moss, sods of turf, green weeds, leafy twiga or green grass, and 
(2) an outer one of wet earth plastered or thrown over the first. 

The inner covering must obviously be formed with some green, 
yielding fibrous material that does not take fire too easily and is 
at the same time able to hold together, however much the kiln 
may subside. Moss and close turf are the best for the purpose, 
and grass the worst. When grass is used, it ought to be short, 
soft, and fine. Whatever the material is, it should be the same 
throughout, otherwise the covering will both lie sub^gde un- 
evenly. 

For the outer covering we require a soft earth which will net form 
a too stiff and impermeable mass when moistened, will not harden 
and become full of cracks with the great internal heat of the kiln, 
and will not conduct heat too rapidly, but which will at the same 
time nobdie so loosely as to fall away too easily and not be so porous 
as to bb too freely permeable to air. Hence the best natural 
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material is loam containing a large proportion of vegetable remains, 
and the best material of all is tbe earth obtained from an old kiln 
with its large admixture of ashes and fine cinders. 

The first covering should be laid on beginning from the top, so 
.that every portion of it may be supported and prevented from slip- 
ping downwards by the overlapping portion immediately below. 
It should be thick enough to prevent the earth of the outer covering 
from falling through amongst the wood and thus retarding and 
oven preventing carbonization. In order to obtain a good in- 
draught of air while the kiln is taking fire, the oovering should 
not at first be put on too thick near the ground, and may even be 
left open at a few points there, such openings being stopped only 
when the carbonization is in full progress. Similarly, the vent of 
the chimney should also be left open until then. 

The earth for the second covering should be freed of stones and 
other large fragments, which would destroy its even texture and 
let in unequal draughts of air. All clods should be broken up fine 
and the whole mass of material thoroughly well worked up until 
it is of uniform texture throughout. For the top of the kiln and 
those portions which have a gentle slope, the earth need only be 
moistened just sufficiently to keep the particles together, and then 
it is best thrown on with a shovel, so that it may get evenly dis- 
tributed and ultimately rest safely at the proper angle of repose. 
For the steep portions, especially when grass is used inside, the 
earth should be made into a sort of thick mud and plastered 
over the grass. To prevent the earth from slipping off the steeper 
portions, it has to bo propped up, especially near the ground. Two 
simple and effective modes of propping are shown in Fig. 67. 

Fig. 67. 
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b.—Firififf of the Jb7n. 

If the kiln is to be fired from below, a torch is formed at the 
end of a long pole with grass and some highly inflammable chips 
of wood. The lighted torch is inserted into the open passage lefP 
along the ground and pushed home against the bottom of the chim- 
ney, the pole being at once withdrawn. The draught along the 
ground and up the chimney carries the fire into the latter, from 
which then as centre it is able to spread outwards amongst the 
wood to bo carbonized. The chips and other small fragments of 
wood placed in the chimney are quickly consumed ; as they sub- 
side, fresh pieces must hence be gradually stoked in from the top. 
Ultimately, when the fire has become established and has begun to 
spread outside the chimney, this latter is filled up tight to the top 
with short billets of wood. If this last operation is not properly 
done, the chimney will soon become empty and cause the wood 
from the sides to fall in, thus leading to unequal subsidence and 
to the breaking up of the kiln. After the chimney is full, and even 
earlier if the wood is very dry or a strong wind is blowing, the 
tunnel along the ground is filled up with short straight billets well 
packed together. When the combustion inside the kiln is in full 
progress, the covering is completed over the open extremities of 
the chimney and tunnel. It requires some experience and judg- 
ment to close these openings at the proper time. 

If the firing is to take place from above, a dishful of live coal is 
dropped into the chimney and the fire worked into the chips below 
with a thin bar of iron or even a green sapling. The fire is stoked 
from time to time with small pieces of dry wood, and, finally, when 
the wood in the chimney is in fall combustion and the fire has 
reached the bottom, the chimney is filled up and closed in the 
same manner as in the method of firing from below, already 
described. 

Firing from below is always troublesome, and the necessity of 
leaving a passage open along the ground brefJes up the regularity 
of the stacking and renders the kiln liable to excessive suWdence 
on one side during the process of carbonization. To compensate 
for these drawbacks, it is more certain in its results, as unites the 
chimney is properly constructed and the fire skilfully stoked, fire 
lighted from above may fail to reach the bottom of the chimney, 
thereby rendering the carbonization of the lowest tier of wood a 
difficult paatter, or at any rate entailing the overbuming of tho wood 
in the upper tiers after it has already become carboni^. 
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6 . — The process of carbonization^ 

Whether the kiln is lit from below or from above, the whole of 
the wood in the chimney mnst be on fire before the burning is 
allowed to extend into the wt>od beyond. 

Assuming that the wood in the chimney is fully ablaze first, the 
fire spreads thence outwards in the form of an inverted cone with 
an ever-widening base, until the whole of the kiln is on fire. This 
mode of progression of the fire is explained by the principle of the 
parallelogram of forces. The heated air and other gases tend to 
rise vertically, while lateral contact of the wood to* be carbonized 
creates a tendency for the fire to extend horizontally. The result- 
ant of these two tendencies is at first an oblique line not far re- 
moved from the vertical, and since the height to which the fire can 
extend is limited, and the temperature inside the kiln is constantly 
rising, the horizontal spread of the fire becomes more and more 
conspicuous until the whole of the wood at the bottom is carboniz- 
ed. Thus the carbonization proceeds progressively from the top 
downwards. 

During the process of carbonization largo quantities of various 
gases are given off. The whole of these gases being unable to 
leave the kiln, what remains behind condenses inside and trickles 
down through the lower tiers of wood to the ground, whore it is 
absorbed or from which it Hows away through the foot of the kiln. 

While any piece of wood is being carbonized, first of all steam, 
the characteiistic colour of which is a bluish-grey, issues forth. 
This is followed by russet-coloured vapours, which would, if con- 
densed, yield pyroligneous acid, tar, wood-spirit, &c. When the 
carbonization is complete, if the burning is still continued, a clear 
blue flame proceeds from the carbonized wood, proving that only 
charcoal is left and is being burnt away. 

Some of the gases given out by the carbonizing wood form ex- 
plosive mixtures with the oxygen of the air ; if they are not given 
a free vent, explosions will take place inside the kiln, disarranging 
the wood and causing the covering to burst. 

1.— Conduct of earionizing operaiMnsn 

If the formation and expansion of the firo-oone took place uni- 
formly in every direction, all that woulfflie required would be to 
keep the covering sufficiently pervious to air along the edge of the 
expanding cone (that is to say, at the level at whibh oarboniaation 
vas going on) and to maintain it air-tight elsewhere, espeoiaUy- 
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over those portions of the kiln where carbonization was completed. 
Hence, the first thing that would be done after closing the flue of 
the chimney would be to pierce small vent holes, 1 to 2 inches in 
diameter and about 2 feet apart, all round the kiln a foot or so 
below the apex. The object of these *holes, which could be easily 
made with a bamboo or sapling pointed with iron, would be to 
admit the necessary amount of air for carbonizing the wood at the 
top of the kiln and allow the vapours and other gases of disiilla- 
tion to puss out freely. When the carbonization at this level Was 
complete, which fact would be recognized by the pale blue colour 
and transparency of the smoke, the holes would bo closed and a 
new line of them opened 1 to 2 feet lower down. In this way the 
charcoal-burner would gradually efiPect the carbonization of the 
entire kiln, the natural spread of the fire-cone being aided and 
regulated by means of the holes. He would then cover up the 
kiln as thickly as possible in order to stop all combustion, and in a 
few days the kiln would have cooled down enough for the covering 
to be taken ofiP and the charcoal removed. 

Under notual conditions such extreme uniformity is unattainable, 
owing to several causes of irregularity, the principal of whioh are 
the following : — 

(i) . Inevitable defects in the packing of the wood, in conse- 

quence of which unequal draughts are produced, lead- 
ing to more rapid carbonization and, therefore, more 
sinking at some points than at others. 

(ii) . Differences in the amount of moisture contained in dif- 

ferent pieces of wood. 

(iii) . Difference of density, even when only a single species is 

used. 

(iv) . Movements of the atmosphere, from which the kiln can 

never be effectually screened* 

(v) . Unequal nature of the site. 

(vi) . Unavoidable errors of judgment, to which the most skil- 

ful are liable. 

To overcome these various causes of irregularity requires no lit- 
tle skill and experience and unremitting care and watehfulness on 
the part of the charcoal-burner. To gain his end he must have 
recourse to one or more of the four following measures, whioh 
constitute the whole of his duties at the present stage of his 
work : — 

1. — Erbotiok of a sorben on the windward bide of thbrxlk.-^ 
The cheapest fdrin of screen is one of thatch supported against 
upright posts firmly fixed in the ground. But the first preoamtion 
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to take, which may save the necessity of a screen, is to select a 
sheltered site with a close fringe of trees standing to windward. 

II.— Ikorbabino thb .draught. — ^Whenever unequal subsidence 
takes {flaoe, there is proof positive that in the higher portions car- 
bonization has been going on more slowly than elsewhere. If the 
sinking at the lower points is not too rapid, then it is evident that 
the burning in the higher portions requires to be accelerated, in 
other words, that nSore air must be admitted inside them. This is * 
done by making new vent-holes there or enlarging existing ones. 
The size of the holes and the intervals between them will depend 
on the degree of acceleration required. The new holes made need 
not be all at one and the same level. * 

Sometimes, it may happen that the rate of carbonization is 
everywhere too slow. The remedy for this is to make a line of 
vent-holes all round the kiln immediately below the level at which 
carbonization is actually going on. The object of these vent holes 
is not only to increase the inflow of atmospheric oxygen, but 
also to give free exit tb the vapours given out during carboniza- 
tion, the rapidity of which is impeded by them. The size of the 
holes and the intervals between them will depend on the amount 
of moisture in the wood and the slowness or rapidity with which 
the particular wood burns. If a screen has not been erected or 
the wind is constantly changing, no holes should be made on the 
windward side, and as the wind shifts about, some of the holes 
must be closed and new ones opened or enlarged. Every hole 
must be closed as soon as a clear blue flame or bluish transparent 
vapours issue forth. 

The vent-holes are thus made to fulfil the double object (i) of 
securing equal combustion on every side, and (ii) of conducting 
the carbonization with the requisite speed. The necessity of vent- 
holes increases with the size cf the kiln, and, under &vourable 
circumstances, a small kiln situated in a sheltered spot may hardly 
require any at all. 

III.— Dziunibhiko thb draught.— This is the opposijte of the 
preceding operation, and consists in increasing the thickness of the 
outer covering wherever the kiln, by sinking too«rapidly, aflbrds a 
certain indication of over-rapM combustion. Over-rapid ooftibostion 
can be detected even before sinking actually takes place : at such 
points an excessive' quantity of denee smoke issues oontinaously. 

As the carbonization progresses top dowmrards, the 

outer ooverjingiover the portipne, wheiTuie prceess has Just been 
completed, eheoM be st^gtfified imtil no more smeke finds its 
way ht Olid lrli#wee^'{!^ any pelfidn that hei heeu 

. o 
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already oarbonized, smoke is seen to come out, additional earth 
should be thrown on until it ceases* 

^ The intense heat of the kiln bakes tha moist covering of earth 
into a hard briok-like mass in which numerous cracks ofJbn out* 
It is impossible to close such cracks, and the only way to render 
the covering effective again is to quioMy puH off the loose pieces 
of baked earth and replace them with fresh material/ Some of the 
pieces may even be broken up^ne on the kiln ^ith a mallet. Not 
unfrequently it is impossible to stop smoke without moistening the 
outer covering ; but the necessity for such action occurs only to- 
wards the end of the entire carbonization, when there is nortulfi- 
cient humidity loft inside to keep the covering moist with the 
vapours given out* ** 

IV. — Filling up hollows. — However carefully the wood is 
packed or the regulation of the draught attended to, it is impossi- 
ble to entirely prevent the formation of hollows owing to the wood 
at certain points burning so fast as to become partially or wholly 
consumed. If such hollows are not at onttc filled up, the further 
settling of the wood wjll cause the kiln to fall in at those points. 
Hollow places may be detected by beating the sides of the kiln 
.with a club ; where there is a hollow, the cover will yield or even 
fall in, or return the tell-tale sound. 

To fill up a hollow the covering over it should be quickly torn open 
with a hoe and short billets of wood thrust in one after another as 
tight as possible, the covering being restored without delay* In 
doing this work the utmost dispatch should be used, and hence a 
quantity of filling and covering material, sufficient for all contin- 
gencies, should always be kept ready at hand. When the covering 
is cut open, a good deal of flame will issue through the opening* 
General. — In order to do the needful at the right moment, the 
kiln should be constantly watched and tended by a number of men 
sufficient for all contingencies. For a single kiln containing up to 
800 maunds of wood, or even for two kilns of that size, two man 
will suffice. During daylight the watching of the kiln and conduc- 
tion of the burning offers no special difficulties ; but daring the 
darkness of the night accidents are especially to be feared, parti* 
onlarly if high winds blow. On this account, every evening, before 
nightfall, all hollows should be examined and filled up and all* 
weak places thoroughly overhauled and strengthened. the 
night is expected to be stormy, additional covering shoukl be put 
on everywhere, and only Jbst enough vent holes left open to prevent" 
tbe fire from going out. Lastly, «t short inteFvids all throng b tbo 
nighty the kiln should be carefially examinM on every sidef StWl* 
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dies of dry grasfi should ba kept bandji in order to get up plenty 
of light in case of accidents. 

When, vrith the gradual downward progress of the carbonisation, 
clear blue flames issue from ihe base of the kiln, the work is com* 
plete and the fire must hf caused to die out without delay. This 
is done by sh^vellin^ on fresh earth and moistening the coTefing 
until smoke ceases to come out. A jittle superficial smoking, due 
to the conversfbn of the moisture in the covering into steam, must 
not be mistakeh for real smoke. It Is especially along the base of 
the kiln that draughts are likely to continue to enter, and it is 
hero that the covering should receive extra strengthening. 

8 . — Opening of the kiln. 

Even after the fire has gone out, the temperature inside the kiln 
will still be high enough to cause the charcoal to light up again, if 
air were admitted. 04 this account the kiln must be allowed to 
cooj down sufiiciontly before it is opened. If we waited until the 
contents were cool enough to be comfortably handled, a week or 
even a whole fortnight might elapse. In practice, therefore, the 
work of taking out the charcoal may be commenced, according to 
the size of the kiln and the skill of the burners, from 1 to 3 days 
after the carbonization has been completed. 

To prevent the charcoal from burning it shoujd be taken out only 
at night, when the air is cool and damp and burning pieces can be 
at once detected by their glow and put out. The simplest plan to 
follow is to out open a section of the kiln on one side, pull down 
quickly as much charcoal as possible, and cover up the kiln with- 
out delay. When so much charcoal has been picked out, another 
section adjoining the first should be pulled down, and so on until a 
complete circuit of the kiln has b^n made. If the remaining 
charcoal is also cool enough, a second amLevon more such tours ^ 
the kiln, may be made. A small kiln may be emptied out in a 
single night ; but usually the work requires at least two nights, as 
the charcoal in the centre is always hot enough to take fire readi- 
ly^ and covering it up for another night brings about the neoeisary 
reduction of temperature. The ^ptyiug of a large kiln may 
take several suocessiye nights. 

As the charcoal is pid^ out, it should be spread out on the 
ground, otherwise a single piece taking fire would set the wboR 
heap burning. When spread Opt thus, individual pieces beoooH 
aglow are detected at onoe and put out with a few drops of 
vrater. 
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Ihf Indian oharooal-bni^ner is often. aoouBtomed to empty ont 
oven a large kiln in a single operation, and to prevent all risk of 
fire, he deluges the hot charcoal with water. Nothing could he 
more reprehensible, as tbe moistened charcoal not only breaks up 
into innumerable small fragments, but i^so loses quality. 

As soon as the charcoal is cool enough to be handled', it should 
be sorted and at once put aw^y under shelter, for charcoal absorbs 
moisture greedily and becomes depreciated thereby. If there is a 
demand for it, the very small charcoal that is mixed up with the 
dust of the kiln should be sifted out, constituting then the lowest 
class of charcoal. 

However skilfully the carbonization has been conducted, a very 
appreciable portion of the wood will always be found incompletely 
charred. Such pieces, as already ilscommended before, should be 
utilised in new kilns as filling material for the chimney and hollows 
and for placing next to the chimney. But if they are very nume* 
rouSf it will be found convenient to complete their carbonization 
separately in a kiln made up entirely of such stuff; mixed»up 
with fresh wood in any other manner than that indicated above, 
they would be reduced to ashes by the time the latter was car- 
bonized. 


Abiiolx 2.— Tbs Pxbaboloidal Pix-Kilh. 

In this system, a circular pit from 1 to 2 feet deep is dug, with 
a level bottom and sides sloping^ enough not to fall in. The bottom 
of the pit is first strewn over with a layer, from 4 to 6 inches thick, 
of dry leaves and twigs, and then the kiln is built up. The object 
of this foundation of loose and highly combustible material is 
(i) to preserve the wood to be carbonized from direct contact with 
the soil, which, besides 'that it may itself be originally moist, must, 
during the process of the carbonization, become sodden with the 
liquid products of distillation, and (ii) to ensure the fire extending 
amongst the wood at the bottom of the kiln. The pieces of wood 
to be carbonized are laid horizontally— *some radially, others tan- 
gentially. Hence, to pack close, they must be of all sizes. Before 
beginning a new layer, all em{djpL epmes in the one just oomplete4 
should be filled up with small pieces, preferably of dry wold. It 
is superfluous to add that every layer should he arrangi^ is hori- 
Ibntaily as possible. 

The manner of forming the flue requires to be desoribed. Thi 
billets forming its sides in alternate layers of the wood are amag- 
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ed respectively as represented in A and B of Fiff, 68. As tke 

Fig. 68. 



Mode of eonetruoting Jlue gf KoriumtaVyAetii paraboloidal kilne» 
horizontal position of the pieces precludes any tendency for them 
to fall in, no posts are necessary to support the sides ; but to help 
to form the flue straight and vertical, a straight billet may be held 
upright in it until the kiln has been built up. 

The firing can of course take place only from the top, in the 
manner described on page 140. The management of the covering 
is, however, at first different. Since there is absolutely no danger of 
over-rapid combustion within the pit, the sides at the ground-level 
should be kept open for some time to allow the fire to spread freely 
downwards, and, in order to prevent the wood at the top from burn- 
ing too fast in the meanwhile, no vent-holes should be pieroed there. 
It is only when the wood within &e pit is in full combustion that 
the covering near the ground should ^ completed, but even then 
it should be lighter there than elsewhere, and a vent or two may 
have to be left on a level with the ground up to the very end of the 
carb6nization. Some charcoal-burners, in order to introduce a 
draught into the pit, excavate a narrow oblique shaft in the sides of 
the pit at the two extremities of a diameter and opening into the 
bottom of the pit. Needless to say that the shafts are not closed 

»i. -.11 iil 1 • X? l_x_ 




■By stacking hotiiontally we seenre the vety signal advantage of 
being able to utilise pieces of all lengths and tbi<^eases, thus aav^ 
ing the very heavy cost, imposed by the vertical method, of ontting 
up all the pieoes to one lea|(Hi 4pl of splitting them to more or 
less the same thickness, and also being able to &uld np a kiln with 
the produce of the few nearest trees. It is mainly on this aoooont 
that the Indian bharooal-bnmer always Iqrs hk wood horiMmtaQy, 
end will have nothing to say to vertioal stacking, even when the 
oironmstanoes of the oase tf^er that method pi^table. 
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Oa the other hand, the packing in horizontal laying is eztremeHy 
irregular and requires infinite pains to do well, and also oonsumes 
much time. It is for this reason that the oyerground form, the 
burning in which is so much easier to oonduot, is so often given up 
for the rather primitive pit-form here described, in which loose 
and careless packing has not the same serious consequences. Al- 
though no exact figures are available, there are sufiicient data to 
prove that the yield in pit-kiln burning is very much less than in 
overground burning, the outturn of charcoal seldom exceeding 15 
per cent, of the wood used. It is, however, well adapted for char- 
coal manufacture on a small scale when skilful burners are not 
obtainable. The local name in the Dehra Diin for the pib-kiln is 
hhadi ka hhaJttay literally, the carpenter’s kiln. 

Abticle 8. — Thb Hill-Kilk. 

On hillsides the construction of any of the kilns hitherto des- 
cribed is out of the question ; a level site of even quality could be 
obtained there only at prohibitive expense, and the draught from 
the four sides can never be made equal, being always greatmt from 
the side of the valley and almost totally wanting on the side of the 
hill, llenco the necessity of constructing a special kind of kiln. 

The terrace on which the kiln is to be built should be made to 
slope slightly outwards. The outer portion of the terrace, being 
necessarily made-ground and open towards the valley, is pretty 
freely penetrable to air. To neutralise this inequality, which is 
still further exaggerated by the absence of any draught from the 
side of the hill, the largest and hardest and greenest pieces should 
be packed at the valley end of the kiln, which should also be built 
up* highest. Moreover, the kiln should, for obvious reasons, be 
made to leah up against the hill, and to this end the side of the 
hill should not be cut vertical but sloping at an angle of about 80^ 
(jtee Fig. 69). 

Fig. 69. 
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To secure a through draught, a tunnel (if) is left along the 
whole length of the kiln, and it is by this tunnel, which is after- 
wards filled with small combustible wood, that the kiln is fired. 
At V the covering is omitted, in order to draw the fire inwards and 
upwards. The fore end of the tunnel is left more or less open 
for several hours after combustion has begun. On its being closed, 
several holes are made both in the outer face and sides of the kiln 
and also one on each side of the vent-hole v, which itself is kept 
open until carbonization is nearly complete. 

The* outer face and sides of the kiln are often rather steep, and 
the coloring of earth must then be kept in place with the aid of 
struts, as explained in 67 above. 

In a report written by Mr. Heinig in 1880, whiliit ho was at the 
Forest School, ho says that be found it nn advantage to form a 
vertical chimney rising up from the inner oxtromity of the tunnel, 
and to fire the kiln through this chimney us well as through tlie 
funnel. The chimney, no donbt, renders the faring lery much 
easier, but its absolute utility has still to be proved by a larger 
number of experiments than ho was able to try. The best way to 
secure the carbonization of the wood near the hill is to make the 
luMght of the kiln diminish towards the hill and to keep the vent- 
holes open on the top along the eflge of the cutting. 

With skilful burning, the yield in this style of kiln should hardly, 
if at all, fall short of that obtainable from any other kind of kiln. 

Abtiglx 4.— Ths Pbibxatic Kilk. 

The shape of the prismatic kiln resembles to a certain extent 
an ellipsoidal dome springing up from a rectangular base. If I and 
/' bo ies|>ective]y the lom'tb and breadth of its base, and A its dimen- 
sion where the height is greatest, then the stacked contents will 
be approximately s= ^ ( A. 

Buoh kilns are most conveniently built up with straight long 
pieces, of more or less the same thickness, running through the 
entire length of the kiln , hut the prismatic shape is very frequent- 
ly adopted even in the absence of such pieces, because it is on the 
whole easier to form and requires the wood to be much loss out up 
than the paraboloidal form, although it is, on the other hand, more 
liable to breakages from irregular settling and more difficult to 
cover properly* There is no chimney, but a tunnd is left along 
the ground running through the entire length of the kiln and filled 
with oombinftible material wbiob is fired at both ends. In India 
prismatio kQna are usually made mnoh larger than paraboloidal 
ones. The outtnni of oharooal doee not differ materially from that 
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obtained from fbe latter olass of kilns when these are bnilt up 
with horizontally-laid wood. 

Section III.— Cabbonizatzok in Open Pits. 

The pit is from 3 to 5 feet deep and 5 feet and upwards in 
diameter, the sides bein|; made sufficiently sloping to support 
themselves. First of all, it is filled up with dry twigs and branch* 
lets, which are fired and allowed to bum down freely. When the 
burning has progressed so far that the wood inside is all aglow 
and has ceased to give out any smoke, the first instalment of the 
wood to be carbonized is thrown in. This wood is allowed to 
burn on until, in its turn, it no longer emits any smoke, when a 
second instalment is thrown in. This process is repeated until the 
pit is full of glowing coal. The entire glowing mass is then 
covered up with a layer of moist earth, thick enough to exclude 
air. After two qr three days the pit will be sufficiently cool to be 
opened and the charcoal taken out. 

This is an extremely wasteful way of mahing charcoal, but as it 
requires no skill at all and next to no supervision, it may be 
adopted where there is plenty of waste wood that has no other use 
and the demand for charcoal is relatively small. 

Section IV. — ^Yield op Chaecoal. 

The yield will depend on various circumstances, the principal of 
which are— 

1. The TMiure of the wood used.— Dry wood yields more char^ 
coal than moist wood ; resinous and oily woods more than other 
kinds (since both the resin and the oil contribnte a large propor- 
tion of the heat necessary for the durbonizatiou) ; and soft woods 
more than hard woods (since the volatile products of distillation 
are more easily expelled from the looser tissues of the latter). 
Branch-wood, as it contains more reserve materials and 
ligneous matter, yields less charcoal than the wood of the stem. 

2. ^ The nature of the eite , — On a site that is uniform throughout 

and is well-sheltered, and is also one that has been frequently used 
before, so that its peculiarities are thoroughly known, tiie yield will 
obviously be largest. ^ 

8. IThe state of the toeat^sr.— Still weather is snudll UMire 
favourable than windy weather, especially if the wind oonstent^ 
shifts or blows in gusts. Verydry weather is just as unftvew^ 
as fteady rainy weather. In dry weather the ooverfft| IwNb 
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open very frequently and requires to bo constantly inoiatened ; on 
the other hand, in rainy weather the covering remains so moist 
that the steam and other vapours, which form in the interior, do 
not find sufficient vent, and carbonization is consequently retarded, 
and, if the rain is heavy enough, the covering may be washed away. 
When carbonization in ^et weather cannot bo avoided, a thatch 
roof should be put over the kiln. 

4. PiH)per (onirol of the cmltonlzaiion, — The yield is largest 
wh(‘n the progress of the fii;o is unifurni in every dfrootioii. In 
Uie contraiy case, those portions which, having become carbonized 
earlic'^t, are kept on burning until the carbonizaiion of the rest is 
complete, lose a more or less considerable poOon ot their carbon, 
(jraduul burning, and especially slow burning at tho commencc- 
iiieiit, yields not only a larger outturn, but aho benvier charcoal. 
The number of times tho covering break open or has to bo opimed 
to fill up hollows, and slowness or awkwardness in restoring if or 
ill filling up the hollows^ lO'^ult in a very appreciable Iosn of caibon. 
To avoid such los^, tho v\ood should, in tho first in'^tniice, bi» 
packed as carefully and as elo'^elj’* as possible, and once tho kiln 
is ill full coinbu.stion, the chimney and, if the kiln is lighted 
from below, also tho tunnel along the ground should bo filled up 
tight. 

5. Time oeevpied in cnihonizafion. — It has already been saiil 
that rapid burning results in unnecessary loss of carbon and tliat 
model ately slow' burning gives tho largest yield. The length of 
time occupied in carbonization will vaiy botweeii certain wide 
limits depending on tho style and dimensions of the kiln, tho ^izo 
of tho pieces of wood, the moisture they contain, tho quality of tho 
^ite, the nature of tho weather, and the care with which the kiln 
has boon built up. i^all kilns, containing from •'lOO to 1,000 
cubic fiot of moderately hard, fairly woll-*K*asoned wood, will ro- 
(|uiro from fi to 8 days. Large kilns, containing from 3,000 to 
1^)000 cubic foot of similar wood, will require 4 weeks in favour- 
able, and from 5 to 6 weeks in unfavourable weather. Qreeii 
wood will, in evory ca^o, take half as much timo again as dry 
wood. 

fi. The method of carbonization adopted , — In the paraboloidal 
over-ground kiln the yield is generally increased by firing from 
below, as the wood in the chimney then takes fire more readily 
and completely, and the fire cone progresses more regularly and 
uniformly. When the chimney is lit from above, the fire does not 
often nm down to the bottom quick enough to enable it to bo re- 
filled with wood to be oarbonized* The result is that, after a little 

z 



152 


NOTICB ON THK UTILISATION OF FOnEfiTS. 


time, the pmall wood ’in the chimney is consumed to nahe«», a 
hollow is formed, and the kiln falls in at the top. When the wood 
is laid horizontally, it does not matter whether the chimney is fired- 
from above or below, as the position of the pieces prevents them 
from falling^ in. 

The yield is largest if the carbonization is ofFectod with special 
apparatus, and least in an open pit. 

7. Skill and seal of eharcoal-buniera. — This is self-evident. 

GeneraL — We may now enter into a few general considerations. 
As«*uming that wo have used fairly well-seasoned, non-resinous, 
and non-oily w^ood, we would still have roughly 20 per cent, of 
moisture, 50 per cent, of the balance being carbon ; so that if no 
carbon wore lost in carbonization, the yield (a purely hypothetical 
one) would be 40 per cent. But actually, according to Boppe, 
the following losses occur : — 

1. To rniso the kiln to red heat, ... 1 por oent. 

2. To expel the nioisinie, ... „ 

3. By loss of heat radiated, ... ••• 1*2 „ 

4. Cat bon carried off in cotnbitiaiion in the 

vai ions products of distillation, ... II „ 

Total loss, ... 181*191 „ 

Thus the highest theoretical yield in enrhon can never exceed 
about 21 per cent, of the weight of the wood. Adding up for 
mineral matter and the small quantity of oxygen and hydrogen 
contained in charcoal, the highest yield in charcoal we may expect 
u 23 per cent. This figure is completely justified by facts, for 
resinous or liii^hly oily woods burnt in open kilns yield 25 per 
cent, by weight of charcoal, and other species only from 20 to 23 
per cent. 

The total shrinkage in volume may be put down at from 55 to 
60 per cent, for resinous and oily woods and from 40 to 50 per 
cent, fur other kinds. 

The shrinkage in girth varies between 16 and .25 per cent., that 
in length amounting to only about 12 per cent. Henoe the kBii 
will sink most when the wood is laid horizontally. The sinkiof 
will always be in excess of the figures given above, as a good deid 
of the charcoal breaks up, the broken pieces sliding in bsAweil 
those lower down. 

Weighing the charcoal soon after it has been taken ilM 
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kiln or oven always gives the onttum more aconrately than mea- 
suring it, as the density of the charcoal will be different according 
to the wood used and the quality of the charcoal. Nevertheless, as 
the weighing of a light bulky article is always a slow and tedious 
process, it is best to ascertain the quantity of the charcoal by 
measure. This is usually and most conveniently done with baskets 
of known capacity. If the weight also is required, it is easy enough 
to weigh a few basketfuls and strike a mean for the weight of one 
basketful. 


Section V.— Testing Charcoal. 

Charcoal may bo described in general terms us a black, more or 
less lustrous and porous, but fairly compact, substance, of low speci- 
fic gravity, and possessing neither smell nor taste. These properties 
are subject to some slight modifications according to the wood 
from which it is made. We have already seen that the specific 
weight is, for all practicarpurposes, directly proportional to the 
density of the wood ; the heavier the wood is, the heavier will be 
the charcoal. We know, too, that the weight of charcoal also 
depends on the dryness of the wood and the slowness of the car- 
bonisation. 

Good chaicoal is black with a steel-blue metallic lustre, and has 
a conchoidal fracture. If the kiln has been kept burning too long, 
that is to say, if the wood has been allowed to burn on for some 
time after it has become carbonised, the charcoal assumes a deep 
black colour, and loses its characteristic lustre ; it also becomes 
porous and lighter. On the other hand, if the carbonisation is 
incomplete, the charcoal is o? a foxy-red colour, and emits a heavy 
tmoke in burning. Good charcoal gives out a clear metallic ring 
when struck or when thrown together or stirred about ; whereas 
overburnt charcoal returns a very dull clink and insufficiently burnt 
charcoal a deader sound even than wood. Both good charcoal and 
overburnt charcoal bum without smoke ; but the latter emits no 
flame at all, takes fire almost instantaneously, and is very quickly 
consumed. 

Charcoal possesses great power of absorbing gases ; from moist 
air it will take up watery vapour sufficient to increase its weight 
from 8 to 12 per cent. It also absorbs water with avidiiy> taking 
up from 25 to 80 per cent, of its own weight lH a few minutes, and 
from 60 to 120 per cent, in the course of only 8 hours. Hence 
the sale of charcoal by weight leaves much room for fraud and 
should never be employed. 
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CHAPTER II— PREPARATION OF CUTCH AN)) KATTHA. 

Those two Bnbstanoes, popularly regarded as more or less iden- 
tical, are really entirely distinct. Tho wood from wliich both 
exiracts are obtained is principally tbe Acacia Catechu^ althongb 
that of the very much less common Acacia Swna also yields them. 
These woods are impregnated with a mixture of catechu tannin and 
catechin, that tho extract contains both substances intimately 
mixed together, and it is cutch or kattha according to the respective 
proportions of these two sub'itances present in it. Whether a tree 
will yield kattha or catechu is at once ascertained by cutting into 
the heartwood and noting the abundance or otherwise of white 
spots on the section ; these white spots are incrustations of cate-> 
chin. • If the proportion of white spots is very small^ cutch is the 
produce obtained. 

The extract of both kinds is prepared in a similar manner* The 
heurtwood is split up into thin chips with an adze. The chips are 
boiled for one or more hours in an earthen vessel, and the solution 
obtained is poured on to fresh chips and boiled over again. This 
process is repeated until tbe liquor acquires the consistency of a 
very thick syruji. For the preparation of kattha this syrup is 
boiled, still in earthen pots, until it becomes a thick (»aste, when 
it is cooled and ])oured off into moulds scooped out in fine dry 
sand. As a result of the cooling, tbe catechin crystallisos, while 
the tannin, still in a state of solution, is to a great extent absorbed 
by tbe sand. Thus what is loft behind is catechin with a small 
[)roportion of tannin. In Burma, where it is cutch that is pre- 
))ared, the syrup is poured into iron pans, in which it is boiled 
down to a thick paste, this paste solidifying on cooling. Iron has 
such a great afiinity for catechin, that the boiling ill the.iron pans 
destroys most of the catechin in the extracts. ^ 

Both the methods just described are extremely clumsy and slov- 
enly, as the dried extract often contains more than 4 per cent, of 
wood, while in the kattha there may be further admixture of as 
much as 16 per cent, of sand. If tbe manufacture were taken in 
hand in a systematic manner on scientific principles, special appara- 
tus could be introduced, which would not only save laboUfi timoi 
^d, thereioro, money, but also give only the purest pronots in 
the largest quantit^p** obtainable. Dr. Warth recommends tho 
following process :-^have the wood fine (about one-sixteentk of 
an inch thick) on a lathe, steam the shavings in special ooppof 
pans and boilers, cool the extract to precipitate the cateohin, gift ltd 
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of the liquid portion in a filter press, and finally dry, in vaonnm 
pans, both the filtrate and what repiains on the filter, the former 
yielding; the tannin, the latter the oateohin. 

Dr. Warth has proved that eatechin is very quickly decomposed 
when in a state of solution. Even pure eatechin, dissolved in 
water and at once recrystallised, loses, on an average, 82 per 
cent, of its original weight. Dr. Warth has also shown that cate- 
chin is soluble only in hot water, whereas tannin i^ soluble at all 
temperatures ; and that whereas, when in solution bjr itself, cate- 
chin separates from the liquid without any delay if the solution is 
cooled down sufficiently, it takes days to bo precipitated, under 
mere exposure to air, if tannin is also in i^ntion with it. This 
demonstrates the necessity of shortening the process of manufac- 
ture as much as possible. Hence the necessity of steaming instead 
of boiling, and of the filter press and vacuum pans instead of slow 
precipitation and evaporation in open vessels or moulds. Bazar 
kattha made in Oudh, analysed by Dr. Warth, yielded on recrystalli- 
sation an average of only 36 per cent, of eatechin, whereas by Dr. 
Worth’s process the extract would be pure, or very nearly pure, 
eatechin. 

Although eatechin decomposes so easily in solution, yet in its 
crystallised form it .will keep unchanged for years. Hence the 
practice of soiling it in the bazars in a liquid form is a bad 
one. 

The market for both cutch and kattha being, in comparison with 
our forest resources, practioa11y*unlimited, there is no reason, with 
fairly high ruling prices, why in one and the same forest both 
cutch and kattha should not be made together, as suggested by 
Dr. Warth. By this means, all the khair frees of a coupe would 
he utilized, instead of, as at present in the oase of kattha manufac- 
ture, only which exhibit numerous white markings. In this 

vray, the present enormous waste of khair trees would be stopped 
and the value of the khair forests at once increased two to ten- 
fold. 

In Dr. Warth’s experiments well-marked Oudh wood yielded^9 
per cent, of eatechin and 15 per cent, of tannin, while wood re- 
jected by the kattha boilers oontained 8*7 per cent, of eatechin and 
12 per cent, of tannin ; on the other hand, of the Burmese^ wood 
the unmarked variety gave only 2 per cent of oateohin and 14 per 
cent, of tannin, while the most oonspiouotii% marked' IkpeotmOns 
yielded from 5 to 6 per oent. of oateohin ud 14 per cent, of 
tannin. 

The figures just quoted prove that with improved methods of 
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manufacture every khair tree, including those at present rejected 
by the kattha boilers, will fuijiish catechin in paying quantities, 
while the yield of tannin, so large a proportion of which is now 
deliberately sacrificed by absorption in the sand, will be all saved 
for export to Europe. 

CHAPTER III.-DI9TILLATION OF SAND\LWOOD OIL. 

The distillation is effected by the wet process in temporary sheds 
erected in or near the forest. The still used is the ordinary Indian 
one consisting of three pots, in£., two large ones, doing duty 
respectively as boiler and condenser, and a third, a small copper 
one, which is inverted into the mouth of the boiler and is practically 
the cap of the still. It is fitted with a copper or l)anrboo tube about 
4 feet long and having a bore of about 1 inch, which carries down 
the vapour into the condenser. The boiler, which may be of metal 
or ordinary earthenware, holds about 56 lbs. of sandalwood chips 
with about 6 gallons of water. The sides of the boiler and cap are 
carefully luted together to prevent the escape of steam. On one 
side of the boiler is a small opening which can be stopped and 
through which fresh water can bo added as the water Inside is 
evaporated. The condenser is made of copper and has a capacity 
of about 3 gallons. Its mouth is stopped with leaves and coarse 
grass, and it is suspended on a forked piece of wood by its con- 
tracted neck inside a wide earthenware trough filled with cold 
water, which is constantly renew^. Several such stills, usually 
twelve, are fixed in a row over a common furnace made of mud or 
unburnt bricks. The furnace is actually fed from the back under 
each boiler, but it would be better to stoke it at one end, the 
opposite end serving as a chimney to draw a constant draught 
through. 

.The wood is shred into fine chips with a small sbaifp adze. As 
the condenser gradually fills with water and oil, the latter is skim- 
med off (twice or thrice in the 24 hours) and emptied into a 
cistern or narrow tank kept in a corner of the shod. Only a 
in^ll quantity of oil is obtained at each skimming. The fires bum 
night and day, and a single charge of wood takes about 21 days 
to part with all its oil. The working season lasts 10 ^ontb, 
during which, however, owing to constant holidays and slackneBS 
on the part of the men, the boilers are charged only about nine 
times. 

The wood of the root contains the largest quantity of d!l| and 
said to yield, according to its quality, from 1]^ to 4 pir cent* o£ 
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its VEeighi of oil, althoup^h European distillers have never been able 
to get more than 2 per cent. The tapwood is too poor in oil to be 
of any use. 

CHAPTER IV.— MANDPArTUniC OF THE VARIOUS PRODUCTS 
DERIVED FROM TURPENTINES. 

Every turpentine consists of an essential oil and of a solid sub- 
stance (colophony) in solulioii in the oil. By distilling the oil at 
a temperature of 158^ C. (the boiling point of the oil), the colo- 
phony or resin is left as a residue. 

The inode of distillation followed by the natives is a very pri- 
mitive one. The apparatus employed is similar to that already 
described in the preceding chapter. Not unfrequently no water 
at all is used, bo that the colophony gets more or less burnt, 'and 
some acetic acid, alcohol, naphtha, and other impuiities are pro- 
duced and distil over with the oil. 

A great improvement on this rude mode of distillation is easily 
effccicd with apparatus of almo.«t equal simplicity and of scarcely 
higher cost. The crude resin should fir^t be raihcd'to a tempera- 
ture jubt high enough to liquefy it, and passed through a sieve to 
iiec it from pieces of bark and other impurities. It should then 
l)(> run into the boiler of a still, heat being applied, either by an 
ordinary furnace or a bteam-jacket, until the mass attains a uni- 
fuiin temperature of 100° to 158°. This temperature should be 
contimicd until the accidental v^ater contained in the oleo-resin has 
been driven ofF, together with pyroligneous acid, ether, and luethy- 
lic alcohol. A thin stream of water should now be admitted, so 
that the temperature may be kept at or below 158°. , The distilla- 
tion will continue, water and turpentine oil passing over intQ,a 
receiver fitted with two taps, one at the bottom, the other higher 
up ; the water is drawn off from the former, the oil from the lat- 
tei*. The progress of the distillation should be judged by means 
of samples taken at intervals in a graduated measure. When tfie 
distillate shows only a very small percentage of oil, the still-cap 
should be removed, and the hot liquid rosin or colophony drawn 
off by a tap near the bottom of the boiler and once nm^tfarough 
a fine sieve. Lastly the slight quantity of oil remaining may be 
driven of| by heating the resin in an open pan. 

There are now many improved methods of distillation, which, 
however, requir0 speoial elaborate apparatus* One of these is 
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represpntoil in FUj. 70. The first purification of the crude oleo- 

Fig. 70. 




^in is effected in the boiler whieh lias a movoablo lid end 
through ivbich runs a stc^am-coil c. At o is an orifice vdth a grat* 
ing. All the liquefied material which reaches above o, runs out 
into the receptacle r, so that there remains behind in thu^ boiler 
only a small quantity of resin mixed with foreign matters, such as 
chips of wood and bark, leaves, sand, &c. The filtered resin is 
transferred from r to a reservoir chy called the charge, hctding the 
exact quantity (about 66 gallons) for each operation. From this 
reservoir the resin is introduced into the still s/. In the still 8 
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fierfoTRted worm permits of the introduction of steam when the 
resin, heated hy ihe fire at /*,*l)as attained a temperature of 185^ 
Efferyesoenoe ensues and the oil separates completely firom the 
colophony, passing over, with the steam, into the serpentine con^ 
denser, whence it falls into the tub L The tub is furnished with 
two taps, by means of which the oil and water are drawn off sepa- 
rately. At the bottom of the still is an opening cp, which is closed 
with a bung and carefully luted. When the oil ceases to pass 
into the condenser, the distilling operation is stopped and the 
bung remoYed. The colophony, at a temperature of about ld(P, 
escapes into a box 5o, and thence into a revolying cylinder 
formed of very fine metallic gauze. The colQhony falls through 
into a receptacle, while an unimportant residue is left inside. The oil, 
on passing out, is cloudy, but after standing for four to five days in 
large earthenware jars or copper pots, clears up, the small quantity 
of imparities present becoming precipitated. To prevent the sotid 
matters in the resin from burning, the boiler 6 may be fitted with 
an agitator. Moreover, steam alone may be employed throughout 
the operation, thus avoiding all risk of burning. 

There are different grades or qualities of oolophodjf . The first 
exudations from new or recently freshened blazes give the best 
kinds, while the hard or semi-hardened ooncretions (IAim^ in 

French, galipot and harras^ the latter being the scrapings contain- 
ing ddbris of wood and bark) yield an inferior yellow resin. The 
lowest class is furnished by the distillation of the filtration residues 
left in the manufacture of the better kinds. If, while the rosin is 
still liquid, some water is added and the whole is briskly agitated, 
opaque rosin is obtained owing to the formation of abietio acid. 

The pitches are produced either by a further distillation of the 

tar obtained in the dry distillation 
of highly resinous wol^ or by the 
distillation of the filtration residues 
left in the various processes followed 
for separating the oil from ^le eolo^ 
phony. In lihe more primitive of 
these proeesses tiie fittration of the 
crude resin and colophony is effected 
through mats. The mati^ with what 
Is left thereon, are plnodd In a hridk 
femaoe (1^. 71). ITse hi kindled 
at tke tsp and (lie vetifeone niatteri 
es4ipe Ittte tile ooofer «, tile indiei 
hrimg removnd thron|^ t pessngo 


Fig. 71. 





160 VOTM OM TBI BTILISATtOV OF rOKBBVi. 

existing at a. What passes into the cooler consists of two portionsy 
one of them a nearly solid one, which sinks to the bottom and is 
black pitch. It is an opaque, hlack substance, with conchoidal 
fracture, peculiar unpleasant odour, scarcely perceptible flavour, 
dissolving in the same menstrua as tar, and capable of being knead- 
ed when softened by the heat of the hand. 

In works having the modern improvements, the only residues 
are those left in the boiler 70, b). These residues are filtered 
through mats and afford a little more crude turpentine. The mats, 
with all the impurities, are then placed in the apparatus shown in 
Ftg. 72, which consists of a double-lined trough, with steam cir- 

culating in the intermediate 
Fig. 72. space a a. The residues are 

put on the metallic gauze 
tray t, and the trough is co- 
vered to prevent evaporation 
of the essential oil. Under 
the influence of the heat, 
the turpentine falls into the 
space a p below. It is then 
distilled in the apparatus re- 
presented in Fi^. 70, and 
yields alight-coloured pitch, 
with a little oil. The straw 
mats are finally treated as 
in the preceding case and 
nfford blaek pitch. From 
the light-coloured pitches is 
manufactured the common 
yellow rosin, which is used 
ApparatvM for rUarvng iUtfatio% tanduat for sizing the inferior kinds 
%n malting hgUt^eolourad jntakao qJ paper, in soldering metals, 

and for rendering chips of wood combustible for lighting fires. The 
pitch used for caulking is one of the light-ooloured kinds, but may 
be specially prepared by melting together, in certain proportions, 
colophony, black pitch, and tar. 

The better kinds of colophony are used .prinoipall]|»in the manu- 
facture of paper, of soap, of sealing wax, of varaishe# and of 
cements, and in the preparation of ointments. The diffetent for* 
poses served by oil of turpentine are too well known to need men- 
tion. The cleaner scrape (galipot) enters directly into the eompo- 
sithm of certain varnishes, and is largely employed in the doelSfei^ 
for painting over masts and the sides of ships. 
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Filtered crude turpentine is used in niaLiui^ varnishes, lithogra- 
phic ink, and sealing wax. In France this filtered turpentine is 
called de idribentldne^ and is three grades. The first is no- 
thing but the purest portion of the crude filtered oleo-resin before 
distillation ; the second is the filtrate obtained by exposing the 
crude oleo-resin to nothing stronger than the heat of the sun ; 
while in obtaining the third, or best kind, only the ordinary tem- 
perature of the air is employed. The price of this last kind is at 
least six times higher than that of the other two kinds ; but the 
yield of it is proportionately very small. 

All the refuse of manufoctnre of the preceding articles may be 
burnt in closed chambers to produce lampt^ck. Lastly, if the 
crude turpentine is obtainable in suflBcient abundance and at low 
rates, gas for lighting purposes may be manufactured from it. 

CHAPTSB V.-IMPBEQIIATIO?f OF TIMBIfiB WITH ANTISEPTIC 
SUBSTANCES. 

When durable timber is not obtainable in adequate quantity and 
at sufficiently low rates, inferior kinds hare of course to be used^ 
In that case, their durability may be increased by impregnating 
them with an antiseptic substance, that is to say, with a substance 
that opposes decay and the attacks of insects. 

Section I.— The various antiseptic substanoeb used. 

A great many kinds have been tried, but those most generally 
in use are-^ 

(1). 8vilphi*f of The oheepneai and abandanoe of thia 

subatanoe and the eaae with which wood can be inipTegnated with 
it are greatly in ita favour { but it niakea the wood brittle and leaa 
roaiating to atraina, and aa it never oombinea with the wood fibre, 
but ia merely depoaited in the interatioee of the wood in the shape 
of oryatala which are readily soluble, it ultimately gets washed out 
when the wood is placed in situations in whioh.it is exposed to 
heavy rain or an overflow of water. Its emptojrnient can, there- 
fore, never become general, and aotually ita use is oonfiped almMt 
solely to a few railway linea in France, the country of ita origin, 
where beeoh*aleepera are often thus impregnated. 

(S). Ctwoaota.— This ia the creosote of oommeroe, and la really 
tar oil i%Ai^t«ii»ing e oertais proportion of oreoeote. It la a snb- 
atanoe obtained in great ahundanoofrom coal, and isnhanp enough 
in ooal^rQduoing oonntriee. latnediately after impr^piation the 
woo4 ^ eoft) hot it soon bla A ene and beooiaea harder, but 
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ratiber more brittle, than it was before. The oreosote is absorbed 
into the snbstanoe of the wood-fibres, of which it therefore becomes 
an intepal part, and it can hence nerer be washed out. Its oily 
nature renders the wood more or less damp-proof, so that it dimi- 
nishes the tendency of the wood to warp and split. 

(3) . Chloride (jf zinc. — This is a cheap snbstanoe and is very 
effective against decay, but does not come anywhere near creosote 
in practical utility. 

(4) . Chloride of mercury (corrosive sublimate). — ^The use of 
this substance for impregnating wood was first made by an Eng- 
lishman named Eyan, whence the name of KyaniaAng for the 
process invented by him. Corrosive sublimate is thoroughly 
effective against every kind of decay and insects, but its violent- 
Ij-poisonous nature and its high cost are against its employment 

(5) . Caidjolic add . — ^This is used either by itself or in mixture 
with other substances, but is too expensive for ordinary employment. 

(6) . Tar oil^ paraffin^ benzene^ and other mrbo^hydraiee^ derived 
yVom YAs dry dietilladon of coal and wood . — ^These substances are 
injected in combination with steam, but their use has not yet be- 
come general. 

(7) . Ferric tannate . — ^Tbis is a compound of iron and tannie 
acid. It is perfectly insoluble, and hence, when it once gets inside 
the wood, nothing will remove it. By closing the pores of the 
wood into which it is injected, it effectually keeps out moisture. 
As the salt is insoluble, the wood is first injected with tannic acid 
and then with ferrous oxide, or, which comes to the same thing and 
is very much cheaper, pyrolignite of iron. The two substances 
combine in the wood to form the ferric tannate. 

Sbotion II.— Methods of Imfrbqnatiok. 

Impregnation may be effected either (1) by hydrostatic pressure^ 
or (2) by pneumatic pressure, or (8) by immersion, or (4) by 
painting the surface of the wood. 

Abtxclb 1.— The Htubostatio Method. 

By this method, which was the first one ever used and was 
invented by a French Doctor named Boucberie, wood can be 
impregnated only while it is still quite green. The sap*of tiie green 
wood is driven out by the antiseptxo liquid, which ii plaM at a 
suficient height to exert a pressure of about one atmosphere. The 
wood to be impregnate must not be barked, otherwise mnob of 
the antiseptic fluid would escape at the sides and the entranoe of air 
would interfere with the free run of the liquid. The piee^.aio 
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generollj placed with the thicker end slightly raised aboye the 
other. Fig, 78 shows clearly how the impregnation is effected. 

Fig. 73. 
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The raised end of the log is sawn off with a clean section and 
covered with the cap (e), which consists of a square board and a 
ring of tarred rope placed between it and the log. The cap is 
pressed up against the log by the dog-bolts d d, the free ends of 
which pass through tKe batten b and are fitted with screw nuts, 
An oblique hole (A) is bored, into which is inserted the nozzle of a 
gutta-percha tube connected with the elevated reservoir of antisep- 
tic liquid. The reservoir is placed about 30 feet above the ground 
in order to secure the required pressure of one atmosphere. Un- 
der this pressure the liquid drives before it the sap in the wood. 
At first, the pure sap runs out at the other end of the log in a con- 
tinuous trickling stream. Later on, the sap is mixed with the 
antiseptic substance, the proportion of which of course increases as 
the sap remaining in the log diminishes, until no more sap is left 
and only water containing the antiseptic substance oozes out. To 
ascertain whether the wood is sufficiently impregnated, chips are 
removed from it from time to time and examined. The impregna- 
tion is complete before the liquid that runs out of the log is of the 
same strength as the solution in the reservoir. 

The process is very considerably shortened by impregnating at 
once logs of double the required length. In this case the log is 
sawn through the middle for about three-quarters of its thickness. 
It is then raised in the middle so as to make the cut gape open and 
a piece of tarred rope is let in along the circumference. On letting 
go the log, the sides of the cut close tightly upon the rope, and 
form with it a completely water-tight chamber. A single oblique 
hole with inserted tube suffices to impregnate both halves of the 
long log. Fy. 74 renders the preceding explanation clear. 


Fig. 74. 



Mode qf %mpregnait%ng two lengths qf log ta a single epermtien. 

To prevent waste of the antiseptio substance, the fluid tihSkt runs 
out from the free ends of the logs falls into gutters g, wheiioe it 
flows away into the cistern ot at the bottom of the platform. Fnnn 
this, the liquid, after being made up again to full strength und, if 
necessary, freed from organic matters, is pumped up into tho lu** 
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Borvoir above. The timber-yard ia accordingly intersected with c 
well-devised system of masonry or asphalte gutters. 

The substances injected in this manlier are principally sulphate 
of copper and chloride of zinc.^ The strength of the sulphate solu- 
tion is 1 of salt to 100 of water. 

One important advantage of the hydrostatic method is that it 
involves only a very small capital outlay and requires no special 
mechanical skill to work. On the other hand, it has two disadvan- 
tages, which are great enough to militate against its general adop- 
tion. In the first place, wood in the round has to be used, so that 
all the portions (at least 80 per cent.), which fall off in conversion, 
are wasted, and thus a very large proportion ^the antiseptic suh- 
blance is lost. In the second place, as the wood must be green and 
also have its bark on, no conversion in the forest is possible, and 
thus cost of carriage is made a very heavy item. 

Abtioli 2.— Thi Psteumatic Msthoj). 

This method is of Englisif origin* The wood, fully converted, 
and seasoned or unseasoned (the former the better), is placed in an 
air-tight chamber. This chamber is completely exhausted with an 
air-pump, an operation which draws off all the moisture from the 
wood. This result is aided either by heating the chamber or by 
filling it, previous to working the air-pump, with steam raised to 
a temperature of 112^° .C. and then condensing the steam to form 
a vacuum. Into the exhausted chamber the antiseptic solution is 
allowed to flow in, and, with the aid of a forcing pump, the pres- 
sure of the liquid is raised to that of nearly seven atmospheres. At 
the end of from 45 to 75 minutes the impregnation is complete. 
The liquid filling the chamber is then drawn off through a pipe at 
the bottom, and the chamber is opened and the wood taken out. 

The substa^pes injected in this way are creosote, ohloride of 
zinc, sulphate of copper, tar, and ferric tannate. Carbolic acid, 
added in small proportions, increases the effectiveness of ohloride 
of zinc. Creosote is the substance most largely injeoted by the 
pneumatic method. In using it the temperature in the chamber 
is raised to 180^ 0., and in order that the wood may heoome per- 
fectly dry, it is kept inside the chamber for about two days before 
the creosote is let in. The chamber is large enough to hold seve- 
ral tons of wood, and the wood is brought into it on trucks moved 
on rails. 

Another^iorm ofihe pneumatio method, which is daily gaining 
on public fiavour, consists in injecting steam saturated with the 
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antiaeptio Biibstanoe, inatead of using a liquid solution. The wood 
in the chamber remains exposed to the vapour during 6 to 20 honrs. 

The pneumatic method possesses advantages which render it the 
most practical of all those yet invented. There is no waste of wood 
in it, and the wood may be in any condition of seasoning. On the 
other hand, it requires very expensive plant, which places its 
adoption beyond the reach of small capitalists. 

Artzclb 8.— Thi IXICIBBIOV Mxthoi). 

k 

This method is the simplest of all. The wood, after it has been 
tiioronghly seasoned, is plunged into a bath containing the anti- 
septic substance. 

The more prolonged the immersion is, the more fully does the 
wood become impregnated, and hence the more durable does it 
become ; but it has been found that very long immersion has the 
effect of rendering the wood brittle, and 24 hours are considered 
sufficient. No portion of the wood should be allowed to remain 
outside the liquid, so that light wood {bust be sufficiently weighted 
to remain below the surface. The higher the temperature of the 
liquid is, the more rapid and effective is the impregnation. Small 
pieces of timber may be boiled in the bath. 

The substances experimented with in this method are chloride 
of sino, sulphate of copper, creosote, sulphate of iron, and tar. 
The first three, being poisonous, cannot xM>me into general use. 
The strength of the sulphate of iron solution employed is 15 parts 
of sulphate to 100 of water. Tar has to be maintained at a tem- 
perature of 148° G. during the immersion. Except in the case of 
thin pieces of timber, or when immersion is prolonged beyond the 
usual duration, the antiseptic substance seldom penetrates into every 
portion of the tissues, and at any rate does not penetrate equally 
everywhere. This is, however, not always a drawback, as impreg- 
nation of merely the outside tissues will generally suffice to pre- 
vent fungoid growth finding an entrance into the interior. 

Abtiolx 4.— PaivTziro ovia thx subvaob or thb woon. 

Oily and resinous substances i a liquefied oonditkm^ if brushad 
thickly over the surface, enter into and fiU up suAciinwiir 
outer tissue to increase very considerably the durability of timberi 
provided cracks extending beyond the impregnated shell do Mi 
form* Timber used under complete fmposuib to itmospiMria 4^ 
fluenoes is tarred with excellent results. 
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GBAPHIO METHODS OP EXHIBITING THE NATURE 
OP POREST SOILS AND OROPS. 


In in article which appeared in the Revue dee Eaum et Forite for 
the 10th June, 1890, Monsieur Marcel Yolmerange writes as fol- 
lows 


One of the most tronblesome portions of a Working-PUn report is 
the description of the compartments. This reqaires much minnte care on 
the part ol the writer as it ^es steady attention on the part of the reader^ 
and after all it is extremely difficult from a peroaalriS>f it to gather any 
idea of the forest in its en^ty. 

A graphic representation of the elementary composition of the forest 
would probably give a better general idea of its condition and contents 
with far less trouble. 

Such a method would consist in'whowing on a sketch map theprindpal 
factors of the crop by conTentional signs, different colours being used to 
show the species of trees, such as the following for example • 


8 8 8 8 S 8 8 8 


Seedling crop, 

Tfaidset of saplings, •• 

Pole crop, •• 

Young high forest, • • 

Mature high forest, •• 

Orer-mature or decaying high forest, z= s =: ss 


+ + + + + 
X X X X 


Complete props might be indicated by a continuous lino. 

These conventional signs, or such others as might be preferred to 
them, could be used in various combinations, and would thus enable the 
composition of the forest in each compartment to be shown with whatever 
degree of accuracy or detail desirable, and a general idea of the forest as 
a whole could be gained from a simple inspection of the map. 

In order to complete the descripUou, a few lines would be sufficient to 
explain the nature of the soil, unless it was thought practicable and not 
too difficult to show also the quality of soil by a similar method of the 
conrentional signs and colours. 

It would also prove interesting, after the lapse of a certain number of 
years, to make a new map, using similar signs, which, by comparison with 
the old map, would at once sSow the alterations and improvements in the 
condition of the crops, and i^uld facilitate the determination of the 
cbsnges required in the treatmimt 

" In writing these few lines, the writer's idea hu been to pnt forward a 
plan which, improved and further developed, ought to furnish a sim^e 
practical means of showing the composition of forest crops." 

It may be interesting to oifatpare the above method with one 
which has recently been indepentetly worked ont in India by the 
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late Okief Commisoioner of the Central Provinces in oonsnltation 
with the local Forest Officers and Colonel Wilmeri Deputy Super- 
intendent of the Survey of India. 

In a Note on ihe subject Mr. Mackenzie wrote : — 

** Before leaving Nagpur last September, 1 eoniuUed the Conservator, 
Colonel Doveton, as to whether we could not make use of the professional 
parties now engaged in Forest Survey to get together information with 
reference to the general classification of soils and distribution of forest- 
growth. It appeared to me that, with a Ji^tle preliminaiy instrnotion 
and a reasonable amount of supervision ancMusistance from Forest Offi- 
cers, the Snrveyors ought to be able to famisHns with information which 
would form at least a hasla for more detailed enquiry and expedite the 
preparation of Working- Flans. Colonel Doveton doubled whether the 
professional Surveyors would undertake anything of the kind, and whe- 
ther anji^ing they might agree io attempt would be of much value. 

** I have now had an opportunity of dihcussing the question with Colo- 
nel Wilmer, the officer In charge of the Hoshangabsd Forest Survey, and 
Mr. Thomas, the Deputy ConserTator in whose jnrisdietion operations 
will this season be earned on. Colonel Wilmer has no donbt whatever 
that his men could do what I propose, and has most oourteonsly oonsented 
to meet my wishep to the utmost of his ability. His plano-tablers work 
each within an area of about 20 aquare miles for the whole season, and 
must necessarily become intimately acquainted with all the features of 
the locality. They arc all men of trained intelligence and habits of ob- 
servation, and it is only reasonable to assume that, with a little prelimi- 
naiy instruction from Mr. Thomas and the aid of his Forest Staff, they 
will be able to give a very good aooonnt of the areas covered by their 
operations.’* 

The following is Colonel Wilmer’s memorandum on the system 
adopted by the Survey Party employed under his orders in Hosh- 
angabad:— 

To carry out the wishes of the Chief Commissioner and Forest Offi- 
cers, Central Provinces, and after oonsnltations with them, a system ef 
clasBifioaiion of foresis and toils was adopted and carried on at ttif same 
time as the original detail survey was mAe, the former bf the c^hui%ci 
lines used for shading, and the latter by the direction of the lines, 
classification was shown on tricing cloth Ilf symbeds as follows s— 

Tlie Forests were divided Into five oldbses, 

1 . Forest where teak abounds without bamboo, ••• Curlnibs* 
ff i» with bambooi NJesa 

8. MisMllaomaB fonat, ... B rown. 

4. Onu lands, ... ... ... ... Ormu 

5. OnltiraUon, ... ». ... ... TtBMh 
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Soils wore divided into four olMiee» vU. 

1. Veiy good end rich,... XAiei dravm v$rtkalt^^ 

2. MedionDi ••• ^ horUtmtaUif* 

8. Yerj drj, ... * „ to 

4. Unprodaelm^ ... to A-l^. 

EmIi Sttb-StirTeyor kept an ontline trace of bis dailj work on a piece 
of tracing cloth, and al^ made notea of the nainre of the soQ and 
class of forests that he met with. At the end of a few days when soffi- 
cient detail snnrej had been Oompletad, he coloured up the portions and 
marked them with lines ajjjrfrding to* the fixed symbols. This trace the 
Sub-SarTcyor kept going until his work was done, and it was eanmined at 
the same time as the topographical detail. SodDUifferenees of opinion 
were found at the adjoining edges as regards nature of soil, more especi- 
ally between the * medium ' and * very dry,* but these were reconciled. 

** On compiling the different Plane Table Sections into Standiid Sheets 
it was found that laying colour on to the tracing cloth spoilt it and ren- 
dered it opaque. Ilie plan of drawing in the lines in their proper colour 
and direction was then adopted, and was found to anslrer all purposes 
whilst the tracing cloth was kept clear and smooth. 

** The extra cost entailed can only be arrired at approximately. For the 
field work I have allowed that over an area snrveyed of 4 ihiles sqaare 
or 16 square miles a delay equivalent to the time occupied in snrv^ing 
half a square mile was entailed owing to the time spent in clamifioation. 
The season's outturn having been 858 square miles, at a rate of Rs. 180 
per square mile, the loss entailed is equiralent to the cost of surveying 
11 square miles a Rs. 1,980, The estimate for the mapping and com- 
piling into Standard Sheets can be made more accnrately, and it has been 
found to amount to Rs. 89Q. Tliis, with the cost of supervision, eto,, 
Re. 100, makes a total of Rs. 2,740. or Rs. 7 per square mUe. 

The fair trace is made over to the Forest Officers. 

** The classiftoatson of the forests and soils was arranged by Mr. Thomast 
Deputy Oonservator of Forests, Hoshangabad, and it applies to the for- 
esto of Hoshangabad and Betnl only. A different classification wonid 
probably be leqnired by other Forest Survey parties, and could be arrang- 
ed for by the respective Forest pfficers according to their requirements. 
But the system of classif^ipg by means of the colours and directions of 
lines might probably be adi||pd with advantage." 

W. B. D'Arot. 

THE BE^BaANISATIOK OF THE FOBEST STAFF * 
Thb questio n of the organisation of the Forest Staff is oaoe more 

* This arSeie was wrSton in Irtjgeaiy liiib bat is a see r t h slB m still sp p H sa Ms . 
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upon the oiBoial anTil^ and it if to be hoped that after the repeated 
tinkering it has undergone dnring the past SO years, some really 
eflScient instrument iriU at last be turned out. 

In regard to the Upper GonfroUing Staff the Government of 
India has recommended to the Secretary of State the following 
scale: — 
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It is intended that ^is scale, if adopted, shall determine the 
strength of the Upper Controlling Staff for a considerable number 
of years. It is admitted that extended operations may before long 
necessitate both the formation of additional Forest chvges and the 
reconstitution of some of the existing charges into more numerous 
smaller ones. Nevertheless it is b||ilved that the increase in the 
establishment that this arrangement will involve can be met hy a 
development of the Lower Controllin|JMnff only, without any ad- 
dition being made to the nufsber of owers of Major Oontaply and 
that the increased supervisicn which tihis course will natoessitate can 
be got over by employing the Senior Deputy Conservators in con- 
trolling groups of divisionsi worked independently eaoh^by an ofioer 
of Minor Control, instead of keeping them, as at presenti in dtcaat 
charge of single important di virions. 
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The proposed scale, it will be observed, imrolves, among other 
things, (1) an inorease of one Conservator in Ibdras, set off 
hj a corresponding decrease in Bombay ; (2) the abolition of the 
Special List, the officers at present on it being graded with the 
officers on the list of the North*- Western Provinces and Ondb ; (d) 
an increase of the Forest School Staff by one Instmotor ; (4) the 
practical abolition of the third grade of Assistant Conservators ; 
and (5) the provision of three officers for service in Native States 
or in the Colonies. 

The proposed scale is only a half-hearted one, and, if accepted, 
will have io be revised before many years are over. The rednoticD 
in the number of Conservators in Bombay iaO mistake, unless ttif 
districts of Belganm and North Cuiara are to be given up to the 
Madras Presidency. If such a course is not intended, then it 
means that the abolition of the Sind Conservatorship must be con- 
templated. If this is BO, we can only regret that Government have 
set their minds on so retrogressive a step. » 

It is true that the Conservator of Forests in Sind and his master, 
the Government ef Bombay, not long ago declared that the science 
of Forestiy was entirely out of place in that benighted province ; 
but we all know that if forestry is not wanted there, it is because 
the scientific practice of forestiy is not attempted. Or perhaps it 
1ms been decided to extend the rule of the Ideutenani-Govemor 
of the Punjab down the lower valley of the Indus to the sea? 
Even so, a single Conservator could not possibly direct the forest 
affairs of a territory extending from Cashmere to Enrraohee. We 
are thus driven to the only other supposition left, cu., that Sind is 
to become the charge of a Senior Depuiy Conservator exercising 
the powers and duties of a Conservator. This new-fangled doo- 
trine of a Senior Deputy Conservator oonffolling several divisions 
is necessarily beset with too many difficulties and illogical oonse- 
quonoes to survive for any leng^ of time. If he is to be inde- 
pendent of the Conservator and deal directly with the Secretariat, 
why not at once dub him a Conservator-call a spade a spade ? 
Such a farce was attempted lb the case of Assam and Berar not 
long ago, and the utter absurdity of the matter was too glaring for 
it to last long, and the Chief Forest Officers of those provinces soon 
became in j^y and rank what theyerere ds/aoto, viz.. Conserva- 
tors. If it is intended that this Deputy Conservator, controller of 
several divisions, should be subordinate to the Conservator, then we 
Bhall have the enrious anomaly of a Oonsorvator being entrnated 
vriih a charge which he ie idmitMIjr unable to adm^ter. 

We had vainly hoped tliat the ehs^ges whinh it is now oo(Mew* 
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plated to give to Senior Depnty Oonservators on the multiplication 
of diviflioDB would at once frankly and honestly be styled Gonser- 
▼atorships, carrying with them the corresponding rank and pay» and 
that on the establishment of such charges in a Provinoei the highest 
Forest Officer wonld be given the same status and duties with respect 
to the Provincial Department which the head of the Provincial 
Public Works Department actually holds and performs with respect 
to his Department, that is to say, be styled Chief Conservator and 
Secretary or Joint Secretary to Government. At present perhaps 
the Forest Budget of a Province, Burma excepted, is not large 
enough to impress the powers that be with that sense of the real 
importance of the Department which would move them to confer so 
much dignity on its head ; but thp time cannot be very far off when 
the work of the Forester will be acknowledged to be not less im- 
portant nor less technical than that of the Engineer, and it hence 
surely argues great want of backbone in our Department that we 
should be no futther advanced now than we were 20 years ago. 
The present spectacle, in such provinces as have more than one 
Conservator, of each Conservator pulling in his own direction with 
no one real professional head to give unity and continuity of direc- 
tion to the forest policy, is ind^ a lamentable one. l%e perusal 
oi the annual progress reports that emanate from those provinces is 
often pitiful reading. 

The strengthening of the staff of the Forest School is a move in 
the right direction, but it does not go far enough. In no other 
technical school in the world, in which so many classes and so many 
difierent subjects have to be taught, would the miserable staff of 
three professors bo considered adequate* 

The practical aboliti|p of the thM grade of Assistant Conserva- 
tors is really the best part of the scheme, for it will at last enable 
us to organise the Minor Controlling Staff and thus attract good 
men to join the Department in India. As long as such a staff is a 
desideratum, no amount of judicious selection, no amount of care- 
ful teaching at our Indian Forest Schools, no amount of tinkering 
of the rules for the appointment of Sub-Assistant Oonservators and 
Bangers, will bring us the proper classes of redruits. At the same 
time, it is to be hoped that when the rules regulating ihe appoint- 
meut of men to the Minor 08utrolling Stuff are framGl^ tHy will 
not leave a back-door open, as is now the oase in the nppotetnient 
of Sub- Assistant Conservators, for the entry of nominees and fiAebdi 
of those who distribute patronage ; that we shall not see 
quent ridiculous spectacle of the best man of his year at the Dehtn 
Xfin Forest School just tolerated as a Banger of the lowtet 
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while others, his contemporaries and jnniors, who hare at 'last 
qualified after repeated failures or have not qualified at all, or have 
little or no ohanoe of qualifying themselves, are appointed direct 
to the higher class of Sub-Assistant. 

The provision of a certain number of men for foreign service 
meets an urgent want. The numerous Native States scattered all 
over India are constantly asking for the loan of Forest Officers, 
but have to be refused to the detriment of the general well-being 
of the country, because tbc Government of India bas no officers 
to spare. 

No one will fail to note that the necessity of removing the cry- 
ing injustice of paying our Senior Deputy (QlservatorB only Bs« 
900 a month has not been admitted by Government. In every 
province there are in the Police Department at least three officers 
drawing higher pay than the average pay of a Conservator, while 
there are as many, if not more, who receive the same pay as the low- 
est grade of Conservators. Thus the Forest Officer, in spite of the 
strictness exercised in his selection, in spite of his special scientific 
attainments and etpensive education, has to resign himself to worse 
treatment than the Police Officer, who requires no other qua- 
lification for first appointment than the possession of a friend in 
high places. But although the Police Officer is already better off 
than his Forest contemporary, his position has nevertheless been 
admitted by Government itself as requiring improvement. The 
majority of Forest Officers, however able they may be and deserving 
of promotion, cannot hope to rise higher than the first grade of 
Deputy Conservators, simply because, Conservatorships being few, 
tbey* cannot last^ut until present incumbents retire, or, as the 
French euphemisUcally say, are extinguished* ^he pay of a Deputy 
(Conservator of the 1st grade ought hence to be raised to at least Bs. 
1,000 ; this would moke his existence in the service just tolerable, 
and would enable him to earn the highest rate of pension of 
lis. 5,000 a year. So small a concession would cost Government 
less than Bs. 21,000 a year, and in return secure for it con- 
tented and therefore more efficient servants, and henoe a larger 
increase of revenue than the paltry sum of Bs. 21,000. A capital 
mistake m|de by the Government of India in framing the new 
Boheme has been to change entirely the character of tiie Upper 
Controlling Staff by declaring it to be a triie ooijm cT/lite wiuiont 
apparently being consdons that they have made tl^ radical change. 
The result is that the pay and prospects of its members are to be 
no better than when the staff eras admitted to be In need of expan- 
Bion at short intervals of years ahd was reomited wHh mnoh lets 
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stridtneBB in regard to professional qnalifioations. As far as this 
Upper Staff is oonoemed, the wise and far-seeing recommendations 
of the Pablio Service Commission have been altogether set aside. 

Begarding the Minor Controlling Staff we need add but little to 
what we have already said above. The maximum pay has, in our 
opinion, not been fixed high enough, and its increased strength in 
comparison with that of the doom^ Sub-Assistant Staff is insuffi- 
cient ; but as Government have not attempted to crystallise the 
organisation of this staff into a rigid unalterable shape, as they 
have done with the Upper Staff, ^se defects will soon correct 
themselves. Looked at fropi a personal standpoint, it will direct- 
ly benefit a hard-working, deserving body of men, who have not 
been treated too well in the past. 

In respect to the Executive Staff it is the intention of the 
.Government of India to compose it of two classes, vur.. Bangers 
and Deputy Bangers, therormer to he divided into three grades on 
monthly salaries of Bs« 150, Bs. 125, and Bs. 100, respectively, the 
latter also into three grades with salaries, respectively, of Bs. 80, 
Bs. 60, and Bs. 50. The Executive Staff will be recruited from 
Native” Students trained at the Dehra Forest School. We are 
not told what meaning is to be given to the word Native,” 
whether racial or only statutory. We trust that it will be the 
former, as under the latter meaning Europeans, or men brought up 
to the European mode of living, are often appointed Bangers and 
at once plhc^ in the higher grades over the heads of more capable 
natives, shnply because their mode of living is more expensive. We 
must declare it as not only our own firm conviction after long 
experience, but also that of all unprejudiced Forest Officers, that 
men living according to the European style are^'^otally unsuited 
for the work of Bangefb : a Native Banger oan always do more 
and befter work, and is, therefore, a much cheaper and more effec- 
tive machine. 

The sub-division of the Executive Staff into two olasses, and 
the raising of the maximum pay to Bs. 150, are measures that 
we have long contended for against almost universal oppooitiim, 
and the pleasure it gives us to see them adopted by Govemteent 
is therefore all the keener. Under the contemplated organisadon 
we shall never fail to obtain as many recruits as we re|uireff the 
proper stamp ; only those who have had opportunities of jengfaig 
know how the class of reoruits is steadily deteriorating under the 
present system. Both Conservators and the Direotorxff the Oehra 
Diin Forest School will in future be able to exeroise a striot oheioe 
in admitting candidates for training. 
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The protective staff is td include : — (1) Forbstbbs of five grades 
on monthly salaries of As. 40, Es. 80, Rs. 25, Rs. 20, and Rs. 15, 
respectively ; and (2) Guards on such rates of pay and of snch 
grades as local circumstances may require. 

As regards promotion from class to class, guards will be eligible 
for promotion to Forester, Foresters to Deputy Ranger, Deputy 
Ranger to Banger, and Ranger to the Lower Controlling Staff, from 
which it is hoped eventually^ as deserving men declare themselves, 
to bo able to recruit up to 20 per cent, of the Upper Controlling 
Staff. The Debra Diin School certificate will of course be the 
indispensable passport from the Deputy Ranger class upwards. 

In spite of many and notable shortcoming^jjia the contemplated 
scheme of re-organization, the Government of India is to be con- 
gratulated on the successful manner iin^ which it has at last dealt 
with the question of recruiting the subori^inate staff. All previous 
organizations failed under this head both from waift of back-bone 
on the part of their authors and from inability to see that the 
Native as well as t^e European requires the incentive of good and 
sufficient pay to be attracted to a sesvice which requires from its 
members more active and continuous work and more exposure to 
hardships and disease than any other service in the Empire. We 
hope those days are gone when high and responsible Forest Officers 
believed that the Native could live like a prince on Rs. 50 a 
month.” 


THE PRESENT PROSPECTUS OF THE FOREST SERVICE 
BRANCH OF COOPER’S HILL COLLEGE. 

From want of time we have not been able to notice before this the 
new prospectus of the Indian Forest Service Examination issued 
in London as long ago as 12th June, 1890, but published in India 
only in August last. We have, however, already, nearly a year 
ago, animadverted on the changes which were thea projected. 

The extension of the forest course from two to three years came 
into force with the candidates who entered in the autumn of 1890. 
Consequently those students will not reach India until 1898, and 
there will be no recruits to join us in 1692. 

The new schedule of subjects for the Entranoe Examination, 
which will be adopted at the Examination this year, does not con- 
tain changes of any real importance. The following is a list pf the 
anbjeots with the marks assigned to eaoh 
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Glam I.-— Oblxoatoet SoBaioTt. 


1 . 


2 . 

8 . 


Ifwkt. 


MathematiM (lower), ete.. Algebra ap to ^ 
and inolnding tiie Binomial Theorem ; 
the theo^ and the nee of logarithme i 
Bnolid, Booke !• to IV. and Yl ; Plane 
Trigonome^ up to and including the 
eolation of ibanglee and Menaoration, 8,600 
English oompoeition, .«• 1,000 

German (400 for colloquial), •.* 8 , 000^1 


In each of theee eulgeoto 
a candidate mnet ob- 
tain not lees than one* 
third of fhll markc in 
order to qualify. 


CLAaa IL— Optzojial Bvbjbots. 


4. Mathematica (higher), including Analy- 
tical Geometry, Conic fiectiona, Differ- 
ential Calculua, Btatice, and Dynamics, 8,000 

6. French (4(X) for colloquial), ••• 8,000 

8* liSitin, ••• )l.000 

7. Greek, ... ... ... ... 8,000 

8. English History. Then will be aet: 

one Meral paper, one paper limited 
to a nzeA penod, of trhiw due notice 
will be ^ rcn, ... 8,000 

9. Botany, om., the elementaiy parts of re^ 

table morpholoi^, histology, and physio- 
logy, and the principles of a natural sys- 
tem of class! fioation as illnetrat^ by the 
more important British natural orders. 
Candidates will be required to describe 
plants in technical language. (2ueaUbns 
will not be set on vegetable palmonto* 

]<m or on the geographical distnbution 
of plants, ... ... ... 8,000 

10. Chemistiy, v»a., the elements of Inorga- 

nic Chemistry, ... ... •• 8,00(> 

1 1. Phjrsice. Elementaiy woperties of Elec- 

tricity, ll'agnetism, Heat, Light, and 
Sound, ... ... ... ... 8,000 

] 8. Physical Geography and Geology, chiefly 
economic, including the recognition of 
the more familiar minerals and rooks, 
and their properti#and uses, ... 2,000 


1 


A candidate may take 
any two, but not more 
than two, of the op- 
tional sutjeets. 


18. 

14. 


ClaCB UL— ADPXTXOIlAIr BfJBJlOTa. 


Freehand Drawing, 
Geometrical Drawing, 



Either or both of these 
subjects may be taken 
in addition to the obli- 
gatory and the two 
optional subjecta. 


From the competitors who attain the above-mentioned minima of marks 
in obligatory subjects, and satisfy the requisite conditions in other 
respects, the Becretary of Btate will select candidates in order of 
merit as probationers to enter the College, where they will be^fhrther 
trained for the Forest Service of India. 


If the fall nnmber of competent probationer! required in any year emi- 
not be obtained from the peraona so examined, the Beoretary of State 
reaervea a diaeretion to fill np the defloieney by idecting 1117 other 
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pmon or penons vlio»maj saUsfj tho anthoritiet of tho Oollega 
that he or they are properly qualified to become profaationeri for the 
Foreat Serrioe. 

The course of ettidy for seleeted candidates now extends over about 84 
iiTonthSi divided into nine terms. During the first eight terms the candi- 
dates will proseonte their stndies at the College, and dnring the remain- 
ing terms they will be inatrncted, under suitable supervision, in such 
British or Continental forests as may be selected for the purpose. Ex- 
cursions will also be made for purposes of instniotion, both daring term 
tame and during part of the vacations. 

It was understood that in future years the pay of the new reomits 
would oommenoe nnoonditionally and at the 850 a month| 

instead of Rs. 250, as heretofore. An extratirdinBTy departure, 
apparently imported from the Continent, has, however, been taken 
in this matter. In paragraph 16 of the new prospectus it is pre- 
soribed as follows : — 

“ The pay of an Assistant Conservator of Forests will commenee from 
the date of arrival in India. Probationers who acquit themselves credit- 
ably dnring their course at CooperVHill College will begin on a salary 
of Rs. 850 a month ; those who fall short of the required standard, though 
they may have obtained the College diploma in Forestry, will begin on 
Rs. 250 a month ; and this difference of salary will continue until the first 
Departmental Examination is passed in India. It will rest with the 
President of the College, in consultation with the Principal Professor of 
Forestry, to decide which probationers, if any, have failed to qualify for 
the higher initial salary.*’ 

This rule has, we have been credibly informed, been introduced 
with a view to giving the College Professors more power to com- 
pel the Forest students to apply themselves to their stndies than 
they possess. At present, if such be truly the case, we oaimot 
applaud the College authorities on their capacity for exercising 
control and enforcing discipline. Nothing can be so clear a con- 
fession of weakness than such a rule. But in our opinion the rule 
is a bad one in every other way also. The better course to follow 
would have been to reject absolutely all students who fall okort of 
the required eiandard** and take care that they do not obtain the 
College diploma in Foreetry ” and fill the Department in India with 
dunder-heads. The recent changes are in part merely clumsy con- 
trivances for securing the number of men that is required to recruit 
the Department in India without doing what would at once insure 
this, namely, paying the men in the service in India adequately and 
^ving them fdrlough allowances that are not illusory and a retir- 
ing pension that will keep them in moderate comfort after a long 
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seryice of exceptional hardship and exposure. Plenty of men of the 
required stamp yrould be forthcoming if the prospeots of the De- 
partment 'were improved and the service generally made Buffioiently 
inviting to attract such men. The ne'w rule bLowb a lamentable 
want of backbone and statesmanship on the part of the authorities 
who framed it, or are in any other way responsible for it. Instead 
of asserting, as ought to be done, that the prospects of the service 
are at present so miserably bad that a sufficient number of eligi- 
ble candidates are not forthcoming, and will not forthcoming as 
long as those prospects remain unchanged, the standard of qualifi- 
cation is to be lowered in a manner intended to blind the general 
public, and the Indian Forest Department is to be saddled with 
men who have not either enough brains or enough application to 
secure entry into the more favoured services. Very certainly the 
present rule will not tend to improve the prestige of the Cooper’s 
Hill Forest Sohool, which it was once fondly hoped would in time 
serve as a training ground for the Slite of the Forest services, not 
alone of India, but of all the British colonies. 

Unless some marked improvement is at the same time made in 
the organization of the Department in India, we doubt if the pure- 
ly factitious improvement in the initial pay of Junior Assistants 
will deceive any one and avail to any extent in drawing into the 
official net the stamp of men required to fill the higher appoint- 
ments in India. 

The intended course of training will cost each student not less 
than £800 [a sum of £548 has to be paid in fees alone]. This, it 
may be remarked, is three or four times as much as it costs to 
obtain a commisqjon in the army. The Indian Staff Corps officer 
is, however, better paid than a Forest Officer, while his prospects 
and pension and his social advantages are out of all comparison 
superior. The question, so often asked, what ehall we do wifh 
our hoys V^ will, it is pretty certain, not be answered in favour of 
the Indian Forest Department so long as the present weak-kneed 
and short-sighted policy pursued in respect to the Department and 
its recruitment, of which policy the new rule is only one among 
many examples, prevails. 


THE FORESTS OF THE UPPER BURMA BUQT 
MINES. 

Bkaderb of the “Indian Forester” majr Hnd ilie following ibort 
dMonption of the Ruby Mines forests interesting. ’ So mwA hei 
lately been written about the Ruby Mines in all the Itedieg neiWH 
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{Mipers that a very few words as to the situation of the Stone tract 
and its general appearance will suffice as an introduction/* This 
tract is about 80 miles north-east of Mandalay on the border of 
the Northern Shan States. The usual route to it is by steamer up 
the Irrawaddy for 100 miles above Mandalay, and then by road, 
mostly uphill, for 60 miles inland. The march up the road in its 
present state takes from four to six days, so till the road is con- 
siderably improved, the situation of the Ruby Mines will continue 
to be considered remote. 

The country is very hilly. Some of the peaks around Mog6k, 
the chief settlement of the miners, rise to a height of nearly 8,000 
feet. The land is everywhere well watered ei^b extremely fertile. 

The forests are of two distinct types : — 

1. The open Oak and Cheeinut forest, which lies uniformly 

over the hill ranges from 2,000 feet to an elevation of 
5,500 feet and more, according to aspect. 

2. The Evergreen Forest^ which grows from the upper limit of 

the oak and chestnut forest to the tops of the highest 
peaks and ridges. 

Oak akd Ohsbtkut Fobest. 

The Oak and Chestnut forest, so called from the predominance 
of these species, begins to appear a little above the teak zone. 
The changes from the usual moist forest of the plains — the home 
of pyinkado {Xylia dotabriformie) and teak — or, as it may some- 
times happen, from dry ‘‘Induing” (Dipteroeafpue tuberculatue 
forest), to oak and chestnut, are gradual and hard to trace owing 
to most of this intermediate stage of forest having been at some 
not very distant time subjected to “ taungya ” or hill eultivatkyi. 
However, many species belonging to the lower forest can be traced 
amongst the oak and chestnut to a considerable height. Such 
are Duahanga eonneratioidee^ Lagerelrmmia Floe^egina^ Teeminadia 
helerioa^ Mallotue phxhppineneiay Careya arborea^ Adenan^iera pano^ 
mna, Cassia Ftstuia, Phamix eylvestrie, CephedoUaehyum pergractUf 
and many others. 

The species characteristic of the oak and chestnut forest, be- 
ginning at the lowest elevation and following the order in which 
the oaks and chestnuts, respectively, occur, are -Qiisreus BeU 
fenanay Q, Amheretiana^ Q. Lindleyam^ Q. epieaia^ Q./enertratay Q. 
BrandieUy and Q. ssmaOx, Ca$tmop$i$ indipa, C* irilndMu^ C. 
^stanioar/M, C. and <7. javanka. 

Borne of these oaks and two others (ssmif^rrate and gbevm) 
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mentioned below, have been fonnd to yield wood snitable for cask 
BtayeBi 

Of other species, Sohima (species unknown) grows in fair pro- 
portion, and is a useful timber tree. Species of Bhus^ Jaminum^ 
Sapindus, CcUlicarpa, ArtcearpuB, FieuSf Ulmus, Moru$, and many 
other UrticacecBf are common. So are MiliuBa Onfflthiij 
hardtia Bpicata^ EloBoearpuB OriffithU^ a JHehelia near M, ChampaeOj 
Iliptage JUadablota^ and Premna integrifolia. LaurinetB are well 
represented. MachUuB villoBa^ one of the best timber tt^s of the 
district, occurs frequently in the higher portions of the forest. 
AUeodaphne grandUy Helicia erreUieay and other HielieioBynth heayy 
clusters of fruit are a characteristic feature of the higher and more 
exposed ridges. TematrcBmia japonioa is their constant compa- 
nion in such situations. Salix tetraaperma and Carpinua vtminsa 
fringe the streams, while Rlijododendron moulmeinenaiB (a species 
that bears large clusters of sweet-scented white flowers) forms 
thickets in the moist ravines, giving shelter to a few barking deer 
and jungle fowl, almost the only game to be seen in the forest. 

There is not much undergrowth in the above type of forest— -a 
feature in which it is strikingly different from the evergreen 
forest. Saccharum and other tall coarse grasses come in where 
taungya cultivation has removed the natural growth. 

In the lowest parts of the valleys, at the upper limit of the oak 
and chestnut forest, open groves of Quereua glauea and aemiair^ 
rata (the former sometimes pw[e)rS<diinMerenatayPrunuB Puddumy 
CephabtaasuB Manniiy odd rhododendrons (jifhoreum)y OUa iemir 
flora (nearly pure), IMama addferat Pyrua varioloBay a subspontane- 
ous crab apple ; and on the streams, Salix tetraaperma, hornbeams^ 
and a bush-like Celaatrua occur. All the larger trees are covered, on 
the side away from the wind, by ivy and a creeper like the ordinary 
Virginia creeper. Osring to the violence of the wind in these 
valleys, orchids and other epiphytes are seldom able to establish 
themselves on the trees. These park-like bits of forest are peculiar 
to the large open valleys from 4,000 to 6,000 feet elevation. 
The undergrowth is light, and consists of flowering weeds like 
Melaatoma malahathricumy Dmnodium tiUafoUumy &c. 

Outside the groves of Qaercua glauea and aemieefraia the fires 
sweep over largo open tracts every year, keeping down all tree 
growth. Fortunately a number of hardy shrubs and innnals 
overrun these blanks and save the soil from being washed away. 
When it becomes possible to stop the fires, the soil, so protected, 
will be easy to plant up. The commonest of the shmbs just men- 
tiohed are a gigantic thistle, Seabania aculeaia^ and the oemiiMni 
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bracken {PterU aquUina), The bracken is in largest proportion, 
and forms a peculiar feature of the scenery. Raspberries and 
blackberries are common wherever the bracken grows. 

Colonies of Pinua Khaaya occur on the slopes of rooky spurs 
from 5j000 to 6,500 feet. 

Evebgrbbn Forest. 

The transition from oak and chestnut to evergreen forest is 
sudden as a rule, but where taungya cultivation has been prac- 
tised, a band of very open grpwth intervenes, comprised chiefly 
of Bauhinia variegata and nervoaa^ Kydia calycina^ Rhua aemialata^ 
PhyllarUhua napaUnaia and Emblica, Cedrela rh^tana (f)^ AJhizzia 
atipulata and odoratiaaima^ LMek and praeera^ Pitfiecolobium cly- 
pluanuy an HihUeua^ Varnoniaa^ snbspontaneons MacaraTiga^ Ery^ 
thrina, and kindred species. 

On the skirts of the evergreen forest there are often long stretches 
of grass land without any trees, except a species of stunted Phyl- 
lanthus. These large blanks have probably been caused by fires, 
but it is possible that they may be natural in some oases, as there 
often appears to be a stratum of stone too close under ^e soil to 
give room for the roots of any but the smallest trees. 

The above changes lead from the open oak and chestnut to the 
Evergreen Foreat, a type of forest peculiar to the higher ridges of the 
Ruby Mines. The growth is lofty and dense. It is said to resemble 
the upper hill forests of Tenasserim, but to possess certain charac- 
teristics of its own. The presence of large numbers of climbers, 
some of immense size, of tree ferns, climbing rattans, and thickets 
of a small species of bamboo (^Sfeloeanna)^ forming a perfect ne^ 
work, gives the forest a sbmi-tropical appearance. This eflfect is 
added to by the dense under-growth of species of Aeanthaeeaa^ 
Muaa^ and a host of herbaceous weeds. The stinging nettle {UHiea 
heterophylla) is very common near paths and open spaces. The 
extremely moist condition of the air, due to the elevation of the 
forest, produces a plentiful growth of ferns, begonias. Arums, 
mosses, and lichens. At all times the forest is gloomy, and, except 
at the jnd of the dry season, dripping with moisture. 

The principal trees, so far as they have been determined, are ; — 

An oak, species unknown, several chestnuts, indluding Caatanea 
TungarrtU and CeuAanopaia eaataniaarpa. Numerous species of 
Ldurineca^ such as Tabnanihera monopetaUa (t) and others, LiUeaa 
ss&i/sraand Maokilua viUoaa; numerous Ternatrcamiaa, as Camellim 
caudatOf Etarya aymploeina and aeuminata; Acer kdcpgieufn and 
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Attr tep&sMB nom; Coffea titrandra; $peeie$ of RHub^ OUa; Ptuwub 
P uddum and other large species of Prunus ; Zyziphus glahraj (7a- 
ragana longispina (t)^ Fious pyH/omUs and other figs, some with 
aerial roots developed into gigantic stems np to 70 feet high ; 
Cerbera Odollam^ Eugenia Jambolana^ species of Ovttiferm, Ara^ 
liaoe(Bf Euphorbiaoeoe, Vaccinium ardisioideSf lAgustrum eonfuium^ 
and CephalotaxuB Mannixy a handsome species of yew. 

The above with nnroerons other genora grow in varying pro* 
portion according to elevation. The nature of the forest does not 
seem to be affected by aspect. On high and steep ridges, where 
the nature of the soil does not favour other growth, Rhododendron 
arhoreumy a showy Musemnday and a small fan palm, flourish 
almost alone. 

The soil both in the oak and chestnut and in the evergreen forest 
is composed of heavy ferruginous clay and disintegrated limestone, 
traversed by veins of limestone and gneiss. 

Tife general appearance of the evergreen forest from the outside 
is unbroken and of a uniform green. This green is so dark that it 
gives to the main watershed the name of Taung M6 or the Black 
Mountains. Inside the forest, despite its gloom, there is a great 
variety of colour due to the variegated foliage and plentiful flower- 
ing of a large number of trees. 

9ih Septembery 1890. E. M. B. 


TREATMENT OP BAMBOO FORESTS. 

In the Forester for April— June, S-E.-W.” has an interesting 
note on the management of bamboo fotests, and I am surprised 
that no paper has appeared since giving briefly the method of work- 
ing the Rauli Blo 9 k in the Sabaranpur forests. 

1 do not quite understand S. E.- W.’s” objection to selling a 
block outright by auction to the highest bidder either at so much a 
cart-load or per mille, or for a lump sum, reserving the right, if 
necessary, to sell to supply the wants of the local population. 

If his bamboo forests yield 15 to 20 per cent, of his revenue, surely 
t&e block or blocks deserve particular care ; and if the (rnttiags 
were localized to definitely defined coupes and stringent coHditiomi 
were drawn up as to — 

(i) .— Mode of cutting. 

(ii) ,— Number of culms to be left in each clump— (I would advise 

. 10 ). 
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(iii).— Begnlarity of ou'ttin^, by irbioh I mean that the oontraotor 
should be bound down to begin from one end and cut 
progressively over the whole ooupe to facilitate iaspeo- 
tion : and a hrge deposit, say 25 per cent, of his purchase* 
money, was taken from the contractor, forfeitable upon 
breach of any of the conditions laid down. 

I think he would find that prices and consequently revenue would 
rise and work be done systematically* 

I admit difficulty at first, but this, I think, could be overcome by 
a judicious combination of the Buaviter in modo with the forUter 
ta re — probably at first more of the latter. 

His coupes could be of any size, dependentf'*)>on demand and 
distribution. A three-year rotation has been found sufficient in 
Sabaranpur, measurements and countings taken yearly showing 
there has been no diminution in girth or number. But the rota- 
tion wodld necessarily have to be fixed by extent of forest and 
demand. This method, too, would do away with the necessity of a 
long and probably more or less complicated price list, and would 
eventually lessen the work of Bange officers. S. E.-W.’s** last 
paragraph rather staggers me. I must say, with all due deference, 
that 1 have observed without exception that a mixed bamboo forest 
tends to become a pure one in time, reproduction being next to 
impossible. Fires would surely increase this tendency. 

Of course there are different degrees, so to speak, of mixture ; 
the more the bamboos, the stronger the tendency for the forest to 
become pure. The only chance for tree reproduction, and that a 
very poor one, would be when an extensive gregarious seeding 
took place, as for the first ten years or so the young bamboo 
attains no height, but in and about the eleventh year up shoot 
strong healthy culms, generally to the eventual exclusion and 
destruction of all other re-growth. 

Lastly, are not pure bamboo forests self-protective, humanly 
speaking, long before 12 or 15 years? 1 would feel inclined to 
of course, perfect protection*— 8 to 10 years. I hope I 
have not too rashly rushed into print, but tkas system I aSvooate 
is what I am attempting to put into praotioe, with what sucoess 
remains to be seen. 

^ 1 hope more notes on the subject will be forthooming to help us. 
I do not quite understand ^ Ohati in the same number. He says s 
I have substituted fellings a Uane Hoe followed by arUfidal repro- 
duction for the jardinage which 1 found in foroe.** He then 
goes bn to note the additional retenue from pasture and feeder 
which fsUows.” 

2 a 
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Does he then allow grasing and graas-ontting, for both of which 
be sajs the demand is enormous/’ in areas where he hopes for 
snocessful natural and artificial regneration P 

J. G. F..M. 


«S. ON THE TREATMENT OF BAMBOOS.— A 

REPLY. 

Rbfebbing to Mavin Kai’s ” letter in Nos. 10—12 of the For- 
ester ” for 1890, clause iv. of the Working Plan is correctly printed 
in my original notes. The cutting of immature stems is prohibited, 
and with proper supervision rarely occurs ; thus the exporter has 
the certainty of finding the whole of the previous year’s crop intact 
when he commences operations, and this certainly induces him to 
willingly ofier large extra payments for the privilege of exporting 
from bamboo forests where the department has protected the im- 
mature crop. The form of pass in use under clause i. is a triplicate 
form, in which is entered the name of the exporter and the limits of 
the forest where he can work ; one copy is given to the exporter, 
together with printed rules regulating the cutting, one copy is 
sent to the Divisional office for mforroataon, and one copy remains 
with the Ranger for reference. With regard to the price list 
under clause ii , the sale price of bamboos was formerly regulated 
by girth measurement. This naturally favoured the export of thin 
stems ; the present system is to charge on length measurement 
only, which favours the cutting of the larger girth classes. 

Since writing on this subject, I have had the opportunity of in- 
specting tbe bamboo forests of Bundelkband, where the conditions of 
climate and soil vary oonsiderably from those obtaining further north, 
the temperature being higher, tbe rainfall much less, and the soil 
poorer and more rocky. In result the bamboo of Bundelkband does 
not possess such vivid green colouring as in the moister climate, 
and suffers much from foresttfires, so that there fire-conservancy is 
evidently a necessity if we wish to preserve and improve the growth. 
1 noticed considerable areas in which nearly every clump had been 
destroyed by fire, and the rank growth of coarse grass following 
the annihilation of ther bamboo gave every promise of fntmre fires 
even more intense. In writing of fire-conservancy reli|^Tely 
bamboo forests, it is, therefore, very evident that local details are 
all-important. The supposition that tbe solid variety of tbe male 
bamboo is chiefly induced by poverty and diynesi of soil was 
■trengthened by inspection of the Bundelkband bamboo forests, 
these being exclusively located on the steep, well-drained, and 
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rooky of these isolated hills and rid^s, ishich are a so-well 
marked physical feature of this part of the N.-W. P. In the Sub- 
Himalayan forests the solid variety of bamboo is found on the hot 
and arid outer slopes, and rarely ever occurs in the cooler also 
moister valleys ; but in Bundelkhand the very large proportion of 
the bamboo is solid even up to a girth of 8 inches. That well- 
regulated heavy cuttings result in good crops of new stems aho 
received further proof, for the more inaccessible forests of Bnndel- 
khand showed a marked deficiency in the number of shoots of the 
year, whilst the overworked accessible portions contained a fair 
number of immature stems, which, however, more rational treat- 
ment would certainly improve. 

The haphazard mixture of age-classes was curious, and pointed 
clearly to the yearly seeding of isolated clumps. The proverbial 
oldest inhabitant stoutly denied the memory of even a very local 
general seeding, and apparently in this instance he was to be 
trusted. It is probable that protection from fire and other injuries 
and careful cutting will in course of time considerably lengthen the 
average life of a olump,.and that in protected forests the objection- 
able seeding over large areas will occur more and more seldom ; 
it is, indeed, quite possible that in the future we may be able to 
regulate to some extent the seeding of bamboos so as to replace 
exhausted clumps by young growth as a result of natural reproduc- 
tion. 1 have now no doubt that in the North-Western Provinces 
the bamboos from healthy and vigorous clumps arrive at commer- 
cial maturity in the second year. The stems are liable to many 
injuries if left standing longer, many are attacked by borers or 
destroyed by elephants, and, moreover, it is not at all certain that 
the lower side-branches of the bamboo do not continue to grow 
long after the parent stem has hardened ; and if this is the case, the 
difficulty of extraction from the clump must yearly increase enor* 
mously. Reliable inforn^ation on this point would be gratefuify’ 
received. 

It will be most interesting to observe what effect the improve- 
ment of the quality of the bamboo will have on the revenue derived 
from this source in the Central Circle ; supposing the demand^for 
bamboo to remain stationary, it is evident that the export of an 
article of superior size and durability tends to lower the number 
of stems required by consumers, and in point of fact the numbers 
exported ftom tiiis Circle are decreasing yearly, though the almost 
yearly rise in rates has hitherto resnited in an increase in the total 
revenne oeUeeted, 


B. B«*W. 
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IHS EXPLOITATION OF BAMBOO FOBEA. 

Ik oonnection with the recent disonuion on the working of bamboo 
forests, the following notes given to the students of the Impermi 
Forest School, Dehra Ddn, may be fonnd nsefnl. 

A great deal of attention has been paid to the subject, but as tf « 
rule observation has been confined to what occurs above ground, 
and the conclusions drawn therefrom have hence not been based on 
physiological principles. Such conclusions, being deductions only 
from partial facts, are often misleading, though true enough under 
certain conditions/ For instance, E.-W/’ has put forth 
the general statement that continued fir^proteotion is fatal* to the 
maintenance of bamboos. Though true in some cases, such is not, 
however, the fact universally : reference to physiology would have 
saved S. E.-W. from falling into this error. 

What goes on underground among the rhizomes requires much 
more study than it has hitherto received. 

Mods of gbowth of Bamboos. 

On emerging from the seed the bamboo seedling is a simple 
plant, consisting of a leafy shoot, fibrous roots, and a short, compa-. 
ratively thick, intermediate portion, from which in the following 
year the first rhizome is developed. This rhizome at once grows 
up into a leafy shoot, and from this time forth the plant is a com- 
pound one and the formation and growth of the clump begins. In 
the third year one or more new rhizomes are produced from the 

eyes ” or underground buds of the original rhizome, and every 
successive year, until the clump flowers, new rhizomes are simi- 
larly produced upon those of the previous year. As a rule, only 
a few of the eyes develop into rhizomes ; but of the rest some may 
later on push forth under specially favourable conditions, as, tor 
instance, when the existing numl^r of unsprouted rhizomes is 
insufficient to utilise the entire quantity of constructive materials 
available in the clump. 

According to the abundance of food present and the riohness 
of the soil, one or more of the rhizomes produced upon the same 
parent rhizome start away at once out of the ground to develop 
into a leafy shoot (culm). Some of these shoots, owing to iwiffi* 
dent nourishment or accidental destruction, may beoomd abMod 
lifter thqr have begun to develop. Thus aborted, thqr do m4 umw 
ally die, but their rhizomes, like those which remaia ^naaat^ amf 
and often do give out new rhizomes, should acoidwoitplaoollMl 
sttbseqaently under sufficiently favourable conditions. 
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Each BDooesBive joor the now onlms formed are tailor and thick- 
or than thoso of the preoeding jear, and this constant fncreaae of 
siie oontiaiios as long as the maximum dimensions attainable by 
the species in the given soil and locality have not been reached. 
After this period, save minor difierences in different years dne 
to the varying character of the seasons, the maximum difnensions 
are maintain^ until the clump fructifies and dies. It is hard^ 
necessary to add that a culm cannot grow thicker, each part of it, 
as soon as it is fully formed, being as thick as it will ever be. 

Since the rhizome has to form completely first, the culm itself 
does not appear above ground until some weeks of the growing 
season are past (in the case of fuU-sized culms not until towards 
the middle of the season), and it accomplishes the whole of its 
growth in 8—5 weeks, before it has put forth any leaves at all. 
Whence, we may ask ourselves, does it obtain the large amount of 
formative material necessary for such rapid growth ? Having no 
Iwves of its own while this growth is going on, and oonsisting, as 
it does, mostly of hard woody tissue, it can itself elaborate but little 
by means of its green superficial covering. The conclusion is thus 
inevitable that most of the requhite nourishment comes from the 
rest of the clump, and especially from those in doliest connection 
with it, eiz., (1) the parent culm and (2) that from which this latter 
has been produced (the grand-parent culm). This conclusion has 
been amply proved by numerous experiments. If the whole of a 
clump in full production is cut back, even during the season of re- 
pose, when the rhizomes contain their maximum amount of reserve 
materials, the new growth will not contain a single thick culm, but 
consist only of a dense mass of switches, proving the insufficiency 
of the supply of food to produce any larger growth. The falling 
off is more conspicuous ^e closer to the ground the clump is out 
away, for the numerous branches which high-cut stumps throw out 
elaborate no inconsiderable quantity of fo^ for the production of 
new shoots. It will be only gradu^y and after several years that 
the clump will again begin to produce full-sized shoots, the shoots 
of each successive year being bigger than those of the previous 
year, just as in the case of a clump developed normally from the 
seedling. This demonstrates another important fact, eis., that the 
larger the parent culms are, thf larger, up to the limits of full siie, 
will be the danghter-ehoots. This same fact may be proved in a 
more direct manner thus 8««Out away all the tUek culms by the 
leaving only the switdiy shoots, and the production off the 
following aeawm will he enttri^ swit^ ; then, on the other hand, 
mit away pvexything ezoepi 1-4 of the large shoots, and in the 
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next season’s growth there will still he found one or more thiok 
oulms. 

A culm in its first year possesses but few branches, and hence a 
very limited leaf-apparatus, and it is not until its third season that 
it attains its fullest development in branches and foliage. Fbr 
this reason, and also because the shoots of the year are very in* 
sufficiently lignified, a culm in its second season requires for its 
own use a large part of the food it is able to assimilate, and it is 
only in the third year that it can spare for the rest of the clump 
all the constructive materials it elaborates. Being then in almost 
as close connection with the shoot of the year as the immediate 
parent (two-season-old) culm itself is, it contributes quite as much 
towards the growth of the new shoot as this latter does. Hence 
for the development of the new rhizome and resulting shoot its 
preservation is not less essential than the preservation of the direct 
mother culm itself. Indeed, it is a well-established fact that even 
if this latter is cut away, the daughter-rhizome already produced rt 
its base will nevertheless continue to grow on and develop into a 
new shoot with the help of construotivo materials derived from 
the grandparent culm. 

A clump that has free room for development on every side will 
go on expanding until the whole of it flowers and dies. On the 
other hand, in a complete crop, each of the individual trees and 
clumps composing it cau occupy no more space than what is left 
for it by its immolate neighbours. Hence, as long as this space 
is not yet completely utilised, a clump will go on expanding and 
producing new shoots year after year. When, however, there is 
at last no more room left, further useful growth will be impossible 
unless some of the existing culms are removed by death or the 
wood-cutter. 

Besides expanding by the production of new shoots along the 
outside, a clump becomes gradually more and more crowded by 
the development of new shoots also in the midst of the old ones, 
some species, which form short rhizomes, being especially given 
to this tendency. Such tendency will be exaggerated in poor, 
and particularly in shallow, soils, owing to the elongation of the 
rhizomes being restricted by the small quantity of food ava^ 
able. 

We are now able to understand why the oulms of each euobeed- 
ing year are, barring accidents of season, fires, Ac., larger 
those of the preceding year nntil the maximum sise of the epeeles 
in question in the given soil and locality has been reached. Ai 
year snooeeds year, there is an increasing snmber of steme ie da^ 
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borate oonstruetive mateiials for tlie new season’s growth, and the 
increasing size of the stems thence resulting obyionslj reacts in 
the same direction. If at any stage of its growth we restrict the 
further expansion of the clump % cutting out, as soon as it ap- 
pears, everything in excess of this limit, the size and number of the 
shoots will continue practically the same from year to year. If 
each succeeding year we curtail more and more the spresKl of the 
clump, the result will be that the size as well as number of the 
shoots will go on diminishing every year. What precedes may be 
stated in the form of an aphorism thus Overout and the pro- 
duction will fall off both in size and number of shoots ; cut out 
the exact amount of the annual production, and the clump will 
yield the same results ytar after year ; give rest or out out less 
than the annual sum of production, and the size and number of 
the shoots will go on increasing from year to year until the maxi- 
mum figures possible in the given soil and locality have been at- 
tained. 

Although it can in a general manner be said that the strongest 
clumps will produce the largest shoots, such a statement is not, 
however, strictly correct, for a given amount of constructive 
materials present in a clump may form a single very large shoot or 
several of only ordinary or even small size. The only true crite- 
rion of vigour in any case will always be t|ie aggregate sectional 
area of all the shoots produced in the year in question measured 
at about one foot above the soil. Hence shoots of the year which 
grow singly apart from one qpother, and thus have each at its 
disposal all the spare food elaborated by its immediate neighbours 
of the preceding two or three generations, will be thicker than 
those which come up olosn together and divide between them this 
food. 

The age at which a clump begins to produce shoots of market- 
able dimensions varies very greatly with the species and with the 
soil. The largest species will of course begin to be productive 
earliest. For one and the same species the nature of the soil always 
makes an enormous difference. In a well-manured, well-watered 
garden soil several generations of culms will come up in a single 
year, with the result that the time requisite for the attainment of 
B given size of shoots is shortened in proportion. Thus, whereas 
out in the forest Dmi/foeahmoM ttrietuB takes, under the most 
favourable conditions, eight years to produce sahmUe shoots, in a 
nursery it may reach this stage of growth in its third, and some- 
times even in its second, year. the natural term of life of a 
dump varies, according to the species, probably from SO to 60 
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jean, it is evident that for a vexy oonsiderable term of its exbi« 
eaoe it remains nnprodnotive. 

Before closing this rapid survey of the mode of growth of bam* 
boos, a peculiarity must be noticed which affects to no little extent 
the work of the wood-cutter. The bending of the rhizome to grow 
up vertically upwards is continued in the shoot itself after this 
latter has come up out of the ground and often until it has attain- 
ed a considerable length. The result u that the shoot, even if 
produced quite outside the edge of the clump, bends inwards and 
enters in amongst the foliage of the shoots of preceding years, so 
that when it is cut, there is always some difficulty in disengaging 
it from the interlacing mass of branches and twigs. The difficulty 
is greatest in the case of shoots which %riginate in the middle of 
the clump, and if the clump is at ail crowded, some of the shoots 
inside cannot be taken out except in short lengths. 

Bbbumb. — The principal facts discussed in the preceding para- 
graphs may now with advantage be brought together and briefly 
stated thus : — 

I. — The bamboo plant, from being at first a single individual 
becomes a compound entity or clump, the clump expanding itself 
by the production of new shoots. In the open this expansion has 
no limit, and ends only with the death of the clump, and the num- 
ber of new shoots follows a steadily increasing series from year to 
year. In a close forest a similar expansion occurs until the clump 
has occupied nearly the whole of the space available to it. This is 
the culminating point ; thenceforward the rate of expansion and 
the number of culms produced each year diminishes, and when all 
the available space has been occupied, no new growth is possible 
except in replacement of casualties. 

II. a-During the ascending phase of expansion the size of the 
shoots produced ' in successive years goes on increasing from mere 
switches to the maximum dimensions attainable by the given 
species in the given soil and locality i and when these dimensions 
have been reached, no further improvement is possible. 

III. — New culms are produced almost exclusively upon the 
shoots of the youngest generation with the co-operation principally 
of the shoots of the immediately preceding generation, so that the 
removal of older shoots, especially those from the fourth geneptioa 
backwards, will have no appreciable effect on the sizewnd niunhar 
of the new shoots. As the amount of new production will be pro* 


• This fust also dimonstsates the ezpedisn^ of foveing tally ftodoaUmm 
ii plsntstioiks by patting oat only strong narsery plants. 
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pertiooftte to tbe amouiit of foliage^ and as the saaie amount of 
foliage will be borne fay a few properly ^spaced oulras as by a larger 
number more crowded together^ the thinning out of the oldest 
and crooked and weakest shoots will have no effect on the vegeta- 
tion of (be clump or the aggregate basal area of the new oulms^ 

lY.— -The aggregate basal area of the new culms being the same^ 
their individual siae, within the maximum limit attainable by the 
species under prevailing conditions, will be greater the smaller 
their number is. 

Y<— The larger and more vigorous the parent-culms of the two 
last generations are, the larger wili be the new shoots which they 
will produce. 

Vi. — New culms keep coming np even in the middle of the 
slump, BO that, saving the case of a few exceptional species which 
throw out very long runner-like rhizomes, the clump tends to be- 
come so overcrowd^ that the safe extraotion of the shoots heoomes 
increasingly difficult, often even impossible, with the advancing 
age of the olnmp. 

VII. — ^The same difficulty exists in a measure even with the 
shoots produced along the outside of the olump, owing to the habit 
these shoots have of bending up inwards soon after they have oome 
out of the ground and entering the inextricable tangle of interlac- 
ing stems and branches. 

Mods of uxnoiTAnoN. 

The first thing to determine is the ago at whieh n elnmp may 
commence to be exploited. Binoe it is ohiefly tbe last two geoera- 
tioni of culms which contribute towards the production of now 
shoots, it is obvions that exploitation may not oommenoe until the 
clump oontains at least three generations of shoots of tbe largest 
size, until, in other words, onoh shoots have heen appearing for at 
least three oonseoutive years. To begin to work a clunqi earlier 
would inevitably rosnlt in arresting its growth and throwing it 
back for yearn. In order to avoid all possible riek, it will nearly 
clwaya be advisaUo, especially in dry ai^ poor zoils, nol^ to tonA 
sttydump until large shoots have been appearing in itibr full fonr 
years running. 

The limitatian here laid down applies of aonne anlf 4a ^ 
•zploitatiiMi fnftK, mmI dm uat Molod. owtiun {mliaiiuiy thin* 
‘‘iBg fifMmtiou auMk «ilh th. otgaot of Imufteg the obuapi nfl. 
eimtlj open oad tluu giving the onlm free eiweading 

bo^ in the air in ihe Mil^ in «fd«r to aneoamga the aarlj 

tonnatiott of lugeeheoti, and thaN^enrlail the long period ef 
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waiting during whioh the oyerorowded nnthinned dump would 
go on producing an exooBsive number of mostly small unsaleable 
culms. These thinnings also prepare the clumps for easy and sys- 
tematic exploitation. 

It may here be said, once for all| that whether we merely thin 
or carry out the regular exploitations, every shoot that is removed 
must be out as near the ground as possible ; the effect of leaving 
stumps that do not die for years woidd be exactly the same as if no 
thinning at all had been effected. 

The time for commencing the exploitations having arrived, it is 
necessary to know how much and what to cut out at each exploita- 
tion. Since the exploitations may either be annual or recur at 
longer intervals of two or more years, we have two distinct oases 
to consider under this bead. 

1. Eieploitatum annuaL 

Theoretically speaking, it should bo sufficient to leave standing 
only the last two generations of shoots, together with whatever 
else is too thin or too crooked to be marketable. Actually, how- 
ever, there is no advantage of any kind in sparing crooked or un- 
sound or weakly shoots, and the clumps must in any case be kept 
open enough for the unhindered appearance of numerous strong 
new shoots and the easy extraction of produce. Hence, in prac- 
tice, it is always necessary to remove some at least of the shoots of 
those two generations,* obtaining the requisite compensation by 
preserving an equal number of older, healthy, straight and well- 
spaced shoots that are still in the full vigour of vegetation. The 
spacing of the culms left must in any case be proportionate to 
the requirements of the species concerned and the nature of the soil 
and climate in question. 

The main principle to observe from the very beginning in the 
exploitation of a clump is that while it is still expanding, nothing 
should be done to check its increasing vigour, and then, when it 
has attained its maximum development, to keep unimpaired its 
powers <jf vegetation. Both objects are fully secured by adhering 
to the rule laid down in the immediatriy foregoing paragraph. 
During the stage of expansion, the number and size of thp shooti 
of successive years forms, as we have seen above, nii increasing 
series, so that the number and siae of the shoots preserved in sne* 
Ibessive years, in following the rule of exploitation laid down, will 


^ Thsss ihooti will Amish all ths reqiiimBisiits of bsslMtHaMi^^ 
obIj tbs soft, fleribls. impsiliNtlj^lignifisd enliiis of Uis oomat siisoa. 
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form ft oorreBponding inoresBing BerieSi thereby fully providing 
for the oontmned expaasion and inoreaBing vigonr of the damp. 
Then, when in oonrse of time the olnmp haB attained its maiimnm 
development, the average nnmber and siae of the BhootB of each 
generation will remain the same from year to year, and thna 
the quantity removed eaoh year will be an exact measTire of the an- 
nual prodootion and the maintenance of the equivalent of the last 
two generations of Bhoota will gnarantee a Bustained yield. 

As it is often impossible to reoognise with certainty all the 
shoots of the last but one generation, it will be suffioiently safe in 
praotioe, for the purpose of asoertaining the nnmber of Bhoots to 
be left in the olnmp at the snooessive exploitations, to take double 
the number of the current year’s shoots. 

In the foregoing paragraphs it has been assumed that the clumps 
to be exploited are taken in hand from the earliest years ; hnt ac- 
tually the mass of onr bamboo forests are not or cannot be brought 
under systematic culture until they have been already worked for 
many years, or at least have been for a long time in full produc- 
tion. In the case of such forests, the first thing to be done is to 
bring about a proper spacing of the productive culms, always on 
expensive and laborious operation requiring to be effected by the 
agency of the owner of the forest, but one which cannot be dis- 
pensed with if exploitation on any scale is to be carried on ; it is 
only when tho clamps have been thinned out properly that they 
will begin to produce up to their full capability, and will bo safe 
against mutilation whenever any shoot has to be taken out. The 
principles to be observed here, in the thinning as well as in all 
subsequent operations, are the same as those already prescribed 
above. If a clump bos been overcut, they will enable it, without 
necessitating a preliminary period of rest and relinquishment of 
revenue, to acquire the desired increase of vigour and power of 
expansion, just as in the case of a young clump that has not yet 
reached its maximum development ; and if, on the other hand, 
the clump has not been exploited up to its actual capacity, their 
immediate effect will be to at once render available a nu^* of pro- 
duce hitherto remaining unutilised, and to place the clump in the 
best possible conditions for thenceforward yielding the largest and 
most useful production of which it is capable. 

Every bamboo-cutter should be provided with a stiff narrow- 
bladed saw, besides the usual light one-hand axe. 1!||e saw wiU 
serve to out down close to the ground the countless Ambers w 
shoots which cannot be reached with the axo, and without it it 
■will be impossible to thin out overcrowded clumps. 
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Annually recurring exploitation requires oompetent workmen 
honestly and strictly supervised^ and| therefore, in most oases, 
necessitates departmental agency. Kevefthtos, local labour is 
abundant and competition is keep, it will be possible to dispense 
with departmental working by adopting a system of licensing 
picked men an<rallowing only these to be employed in the bamboo 
exploitation : the fear of forfeiting their license will effeotuaDy 
compel the men to work in accordance with the prescribed rules. 

Annually recurring exploitation will obtain from a bamboo forest 
its highest utility ; it will injure the clumps least, it will yield 
the largest outturn, and it will furnish the greatest number of 
large-sized shoots. 

2. Exploitation recurring at a fixed iiderval of aeceral years. 

Despite the immense superiority of well-directed annually recur-* 
ring exploitations, the method has not received anything like the 
attention and consideration it deserves, and the restrictions and 
conditions it imposes have led many foresters to prefer longer 
intervals than that of a single year between the saooessive exploita- 
tions. In adopting these long intervals, the essence of every 
method, whatever the detailed procedure in any particular ease 
might be, is to preserve only the shoots of the current year (these 
being easily recognised by the least experienced), and, in order 
to compensate for the small number of parent shoots left, to give 
to the clumps a sufficient length of time in which to recover from 
the overcutting to which they are subjected at each exploitation. 
Thus the question to be decided in each case resolves itself into 
determining the intervals at which the exploitations should recur, 
that is to say, the length of the rotation. 

A rest of only two years would seldom suffice for the complete 
recovery of the overcut clamps, unless indeed the demand was con- 
siderably under the amount of the annual production. As for as 
can be judged from present experience, a third year of rest would 
be ample to restore the clumps to their normal vigour and rate of 
production. A longer period of rest than one of three years is not 
permissible in view of the overcrowding that must inevitably foHow, 
with its highly undesirable consequences.* 


• The praetioe has sometimes been adopted of allowing cuttiqg flw t^ 
rttnning with only a single year of rest before be^nbg WeA agria* and in 
order to pMat the entire disappearance of the yoangeet generatioa of ebsstif 
Wieee are pnoed higher than older dioots, 8aeh a ajetem is, koiPiVir« calf •• 
ingenioua devioe for inoreuing tha revenia at the eapenea of the pi sdw it i aa 
while making a pretence of timing at coneervation and ideatUo cnttnsa 
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As SttU above^ the essence of every system of eapbitstion at 
longer intervals than a single year is -to spare only Ae shoots of 
the youngest genefaoen. As these may oome np irregnlaily) their 
preservation alone haa never -gaarantee an effective dktribntioii of 
the shoots in each olnmp or the seonring of vigorons and healthy 
parents for the coming generation. Horeover, if a clump Is weak 
or has not, from some aoeidental cause, produced many shoots 
during the past season, the removal of ^1 the larger sheets but 
these last must have the effect either of making it still weaker or 
of preventing it from gaining further vigour. A better plan 
would hence be to preserve in each clump a certain fined number 
of shoots, and to select these from amongst the older generations of 
shoots if the full number of desirable and properly spaced shoots 
cannot be found amongst the youngest generation. In following 
this procedure, clumps which do not contain more than the fixed 
number of shoots to be left will not be touched at all, and the work 
.of the cutter can be at once checked by the mere counting of the 
shoots left standing. 

Exploitation at longer intervals than a single year is attended 
with several capital disadvantages, the principal of which are ab- 
solute impossiUlity of keeping the clumps properly thinned out and 
withdrawal of a very ^nsiderable portion of the productive area 
from exploitation ; henoe reduced yield, inferior siae of the shoots, 
difficult extraction, and heavy damage in exploitation. Although 
the system has many powerful advooates, and is also very exten- 
sively practised, its neoessity has yet to be justified. If the de- 
mand is insignifioant in oomparison with the annual production, the 
principle of giving rest becomes entirely redundant, and if, on the 
other hand, the demand is large enough to require careful conser- 
vancy and working, prices will always be high enough to pay for 
the careful style of cutting required by the system of aimual 
exploitation. Moreover, in this latter case, exploitation at longer 
intervals than one year roust mean heavy overoutting in the open 
areas. 


SEEDING OF THE DEHTDROCALAUVS STSICTDS. 

In a particularly hot valley in North Aroot in the Obaadragiri 
Forests, where the Pmiroocttamiw §trichu xs.alinost pure, ibie 
bamboo is seeding gregariously. After a oareful imltectioa 1 
not find a clump which wai not seeding. 

The year has been particularly dry, end the ontting has for yeaie 
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been atrooiously done; in most cases the whole olnmp has been oat 
oyer 5 feet or so from the ground* The seeding, however, began 
before the dryness of the year could make itself felt, and clumps 
which, from their inaccessibility, hme hardly been touched, are also 
seeding. 

In the south of the district, on the dry lower slopes of the Ja- 
vadis, the same bamboo is seeding sporadically, as it has done for 
years. Here too the cutting has been bad, but|. owing to the snp-^ 
ply being much in excess of the demand, not to the same extent 
as in the first mentioned area. 

J. Q. F.-M. 


AN AUTHBNTIO CASE OF A FOREST FIRE CAUSED 
BY LIGHTNING. 

The readers of the Indian Forester ” will be interested to learn 
an authentic case of a forest fire caused by lightning, which oc- 
curred last April in the Alapelli forests of the Chanda District,' 
Central Provinces. Daring a heavy thunderstorm a large teak 
tree was struck in the Mirkalu reserve, which, it is hardly neces- 
sary to say, is protected from fire. The lightning current first 
struck an upright branch and then ran d#wn the stem setting it 
on fire. The tree was shivered to pieces, large fragments being 
scattered over long distances. The storm being accompanied with 
but little rain, the grass and dry leaves round the burning tree 
were set ablaze. As this unfortunately occurred in the middle of 
the night, more than 80 acres were burnt before my establishment 
could reach tho spot and extinguish the fire. It is not often that 
one hoars of a forest fire caused by lightning, and it was my good 
or evil fortune, whichever you will, that made mo a spechitor of 
so rare an occurrence. 

A. E. LownxE. 

MURDER OP A FOREST GUARD. 

Ik these days of safety and civilization it is not often that tho 
forest subordinate runs any risk in the performance of his duty 
save from wild animals or from the maladies incidental to a 
forest life ; so that the cold-blooded murder of a forest guard in 
broad daylight in* a frequented public road, apparently for the 
sake of the Government revenue he was carrying, comes rather as 
a shock, and may be considered worthy of notice in our only 
forest chronicle. 
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The yiotim of this outfage was a strong young hillman^ who was 
engaged in carrying the daily revenue from Lalpnri to Amangarh^ 
two forest revenue stations about 5 miles apart in the Bijnor Dis- 
triot ; he was dressed in the uniform of the Department, and oarried 
as arms the regulation ** khukri.” On the day in question, in the 
third week in February, the revenue post not arriving at Aman- 
garh in time, enquiries were made at Lalpnri proving that the 
man had started from thence in due course carrying some Bs. 42 
with him. 

Suspicions being aroused, careful search discovered his body 
lying in the forest some 25 yards from the road. It was apparent 
that the forest guard had been surprised before he had time |o 
draw his weapon, his hands had been secured with his own turban, 
and after being carried a short distance from tbe road ho had been 
dispatched by repeated blows from his own “ khukri.’’ The mur- 
derers then decamped with the revenue bag. Up to the time of 
writing, I have not been informed that any success has attended 
the police investigation of the case. 

Up to the present it has not been thought necessary to send 
more than one guard if the revenue amounted to less than Bs. 
100, and it is likely tljat in this case the murderers anticipated 
larger booty, as the bag contained Bs. 5 or 6 worth of copper coin. 
It is now under consideration to arm all revenue guards with 
Snider rifles, which will at any rate give confidence in meeting 
man or beast. 


S. E..W. 



JJ. j^ATUi^AL j^ISTORY. 


THE BEAVER. 

In 1874 the Marquis of Bute having obtained four beavors, 
€|iiised a space of from three to four acres in extent to be enclosed 
in the vrood between Meikle Kilchattan and Dmmreach, and placed 
them there. These not succeeding, bis lordship, on 6th January, 
1875, obtained seven others. Of these, four snoceeded so well 
that in 1878 I was certain of sixteen being alive, which makes an 
average increase of four each season. There is a further increase 
this season, but to what extent 1 cannot say. 

Arriving as they did in midwinter, these little animals, I can 
assure yon, had a pretty hard time of it. Howjver, after a few 
days* rest, having viewed the situation, ^Ihey set vigorously to 
work to make themselves comfortable, and began to construct a 
dam by forming a dyke or embankment across a small moorland 
6tream,*runniDg through the enclosure ; at the same time they oom- 
inenced to build a house to live in. 

The materials of which the dyke is constructed are wood, grass, 
mud, and a few stones which are used for the purpose of keeping 
the grass and smaller pieces of wood in their place until more is 
built on the top of them. They have continued raising this em- 
bankment to a certain extent every year, until it has now attained 
the following dimensions, cu., length, 70 feet ; height in the deep- 
est part, fully 8 feet ; breadth of base at deepest part, from !(5 
to 20 feet, sloped inside, not straight across, but finely arched 
against the stream, so tl^t it may the more easily resist the 
great pressure of water which it has to bear — perfectly level, so 
that when a ipate of water comes down it may run evenly over the 
top from side to side. Bo. substantially have they built it that 
no material damage has occurred to it from aU the floods that 
have passed over it. They use a number of the larger pieoes of 
wood as props, by fixing the thiok end into the ground and the 
small end on the top, then build on the top of these, so as to fix 
them firmly. It would require to be seen to appreciate the groat 
skill displayed in its ooustruotion, as I think it would tax the 
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energies ot a Bateman or a Gale to make a better with the same 
materials. If anj damage does ooour, they immediately find it out 
and repair it. I have seen them swim along the ^ge of the 
embankment, carefully examining it to ascertain the. part most 
needful of repairs, then go to work with a will to rectify it. The 
dam is now 78 yards long of still water. 

Besides the dam already mentioned, upon which they bestow 
great care in its construction, owing to their house being built in 
it, they have seven others, some larger, some smaller ; one of them 
having an embankment 105 feet long and an average depth of 3 feet. 
These serve as places of refuge if the beavers are disturbed when 
out roaming about in quest of food or felling the trees, also as a 
waterway for conveying their food, when storing it for winter. 

In the construction of their dwelling the same kind of materials 
are used. As to how they have built it: you must understand that 
for a considerable distance along one side of the stream or burn the 
ground rises in a steep bank ; but about 20 yards above, where 
they begau to build the embankment for the dam, there was a 
small level spot which they selected. Then at the Imttom of the 
water they burrowed in 3 or 4 feet, rose*up 8 or 10 inches, scooped 
out a space largli enough to hold themselves, broke a hole in the 
surface about 6 inches in diameter, then began to cover it oref 
with sticks, grass, and a few stones, always keeping it open in the 
centre by placing a few sticks perpendicularly, so as to Ibt as a 
ventilator, and as the water rose in the dam and the family in- 
creased they continued to build and enlarge the house, cutting 
their way up and forming their chamber or chambers inside until 
it has now attained the following dimensions at the surface of 
the water (which is here about 4 feet deep), vur., height about 
5 feet, length and breadth about 9 feet, having a door at both sides 
placed at the bottom of the water so as to prevent their natural 
enemies from following them, chief among which is the wolverine, 
although happily for both thsm and us there are none of these 
here to disturb them. 

It is out of the water that they take the materialB with which they 
build their house. Were the sides of the house perpendicular they 
oould not land ; to obviate that diflSoulty they have built a slip from 
3 to 3 feet broad at its base, except where the doors are, so that 
they oan land easily, and if they wish to enlarge the house they 
have got the foundation ready. To secure tbem^ves against the 
winter storms, Aey commence about the middle of l^ptember, 
ftud give their house a coat of mud all over. It is with the mouth 
and forefeet, which are formed more like hands than feet, that 

9 D 
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they convoy the materials of which their embankment and house 
are made. They do not use their tail, as was at one time said, for 
plastering on the mad, hot their forefeet, with which they very 
carefully «ttow it in among the sticks. As to what they use for a 
bed to lie on, it is wood shavings, which they prepare in the follow- 
ing manner : — After using the bark for food, they place the stick 
on end, holding it with both feet a bit apart ; then with their teeth 
pare it down into fine shavings. They are very cleanly in their 
habits, as they often clean out their house, not casting away the 
refuse, but unng it either on the top of the house, or the embank- 
ment of the dam to patch up a hole. 

Their food in winter consists wholly of the bark of trees ; had 
they a choice, I have no hesitation in saying they would prefer the 
willow and poplar. These not growing in the enclosure, they had 
just to adapt themselves to circumstances, and take a share of what 
trees they could get, consisting of oak, plane trees, elm, thorn, 
hazel, Scotch fir, and larch. Of the hardwoods, they seem to prefer 
elm to the plane, then oak, of which they eat sparingly. Of the 
firs, the Scotch has the preference ; as for the larch they did not 
touch it till early in 1878, since which time they have taken to it 
very well. As for the alder and spruce fir, they eat almost nothing 
8f them. Along with all the«>e, we have always given them a supply 
of willow. In summer they eat fieely of the common bracken, 
likewist grass, and young shoots of every description growing 
in the place. In autumn they grub up and feed upon rootsi 
chief among which is the tormentll (Poientilla tormentillaj ^ better 
known to the Scotch people as ‘‘ tormentil root,” and the young 
tender shoots of the common spurts before they appear above 
ground, at the same time cutting down a tree now and again and 
feeding on the hark. 

As to the tree-felling it is all done at night ; the number which 
they have cut down amounts now to 18J trees from 5 feet in circum- 
ference downwards. These are all forest trees, besides a great 
many smaller buslie®. Before cutting down a tree, they mark it 
all round ut the height at which they wish to cut it. They begin 
to cut at the oi)po«(ite side to which they intend the tree should 
fall, invariably making it fall with the top to the water. Wheie 
they grow near enough, they make them fall across the stream or 
dam, causing many to suppose that they are so placed to form a 
bridge, whereby they may cross from one side of the water to an- 
other. They do not require a bridge, they can swim, and rather 
than cross over a prostrate tree they dive under it. My imprai* 
sion is they are so placed to break the current of the water whan 
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the stream is flooded ; also, if convenient, they take advantage of 
bnilding a dam y^here some of the trees lie across the water. 
Those lying across in their principal dam are utilized in storing up 
their winter food, these stores being built on the upper side of the 
trees, so that they cannot be swept away with the winter floods. 

When cutting the trees they use their teeth, on the same prin- 
ciple that the forester does an axe, always keeping plenty open 
space, so that they can cut past the centre of the tree on one side 
before beginning on the other. It is in the latter end of autumn 
they commence to cut down trees for winter food. Having cut 
thorn down, they speedily strip the branches, cutting tliem into 
lengths to suit their strength for dragging them away to the dam, 
where they store them in different places near their house, so that 
they may have sufficient food, although the dam may be frozen over, 
or the ground covered with snow. What is left of the trunks of the 
trees that they cannot drag away, they feed on at leisure, eating 
the bark. 

Besides the work above ground, which 1 have tried to describe, 
they have done a great amount of underground work, such as cut- 
ting channels in their dams and making burrows. These burrows 
they make by cutting a road from the middle of the dam for seve- 
ral }ards into the dry ground, where they scoop out a dome-shaped 
burrow from 8 to 10 inches abo\e the level of the road, then cut a 
hole through the surface and cover it over with sticks and grass 
so as to act as a ventilator. Here they live and feed in security 
and contentment. Sortie of the roads to these burrows are from 
15 to 20 yards long, and so level that the water follows them in 
the whole length. 

As to the time they bring forth their young, from ray own know- 
ledge 1 cannot say. 1 have seen it stated to be January^ and also 
the beginning of May. I can say nothing against that, judging 
from the size of the you^ when I first saw them in the second 
week of June, the oldest litter being about the size of a full-grown 
rabbit, and the youngest not half that size. 

From careful observations I have good reasons for believing they 
have only one at a birth. One thing I am certain of, they have 
two litters in the season. Beavers are a class of animals that are 
very timid, their sight, scent, and hearing very keen, so much so that 
it is with great caution they can be approached near enough to 
see what they are doing. They are under cover all day from 
seven o’clock in the morning till seven in the evening. When one 
comes out, it floats on the sur&ce of the water, carefully snrvey- 
iug the whole scene around, sniffing the air, and if no danger is 
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apprehended it dives and disappears. In two or three minntes a 
number of the colony begin to appear and disperse themselves, some 
to swim and sport about in the dam, while others go in quest of 
food. If one of them espies danger it strikes one sharp, loud stroke 
on the water with its tail, when all of them that are out come tum- 
bling in to the dam and disappear. 

I have seen them wrestle in piayfhlness and fight in anger, and 
also when the mother was feeding and -the young one sporting 
about in the dam, 1 have seen it go and begin to tease her, when, 
if she did not wish to be troubled with it, she would strike and 
shake it,*and pitch it from her in the dam. They will allow of no 
laziness in any member of the colony I If any such there be, they 
are beaten and driven out to live as best they may. These so driv- 
en out generally roam about, making a burrow here and there, 
where they live for a few months and die.—/. S, Blaek in Timber 
Trade* Journal. 



JjJ. pPPIClAL pAPEK. 


MEMORANDUM BY Db. H. WABTH ON THE- PRE- 
PARATION OF HATH OR PALE CATECHU. 

Daied December ^ 1890.^ 

In Dr. Watt’s Dictionary of the Economic Products of India we 
find it stated that the merits and the preparation of hath deserve to 
be thoroughly investigated. As I have had occasion to study the 
subject and to make experiments, it jnay be useful to record the 
following facts. 

The kath of the North-West Provinces which is used with pkn, 
and the catechu of Burma which is exported to Europe as a dye- 
stuff, are both prepared from the wo^ of Acacia Catechu. The 
hath is in its purest state chiefly catechin, a crystallizing substance 
nearly insoluble in cold water. The catechu is chiefly catechu 
tannin, a substance soluble in cold water and not crystallizing, 
but some catechin is usually mixed up with it. The difference be- 
tween kath and catechu is partly due to the methods of manufac- 
ture, partly to the difference in the trees. 

The trees in Burma differ from those of the North-West Provin- 
ces, and in each place there are two kinds of trees, No. 1 and No. 
2, although of exactly the same species. Trees No. 2 have white 
spots in the wood, caused by a white substance stored up in cylin- 
drical masses haff a millimetre thick and ten millimetres long. 
Trees No. 1 have no white spots. Trees with spots yield an extract 
richer in catechin, and both kinds of trees in the North-West 
Provinces yield more oateohin than the corresponding kinds in 
Burma. 


* The lubstanoe of this Memonodom hu already appeared in the two papera 
from Dr. Warth, whhdi wo pabliahod in the Ootobor-Dooember Number of Yol. 
^Vl. We, boorever, print thia paper dao, and heartily oongratnlata Dr. Wailh 
on the luooeeaftil reiinlt of bia lab^oua reeearohes and the high enflomimas be 
bm earned for them from the BeeieUiy of State, who bae desired that ** the 

wideit oiroulaitian ibonld be given to ibis paper In India.'*— [£o.] 



204 


PRBPAItlTlOM OF KATE OR tJAJt OATBOUU. 


I found the following proportions of oateohin in the total ex- 
tract : — 

Catechin. 

Burma, No. 1, ... ... ••• 14 percent. 

99 99 2 (spotted), ... ... SO „ 

North-West Proyinees, No. 1 36 „ 

„ „ „ 2 (spotted), ... 40 „ 

The greatest ambant of extract obtained from each kind of wood 
was as follows : — 

* Extract. 

Burma, No. 1, ... ... ... 17 per cent. 

„ „ 2 (spotted), ... ... 18 „ 

North-West Provinces, No. 1, ... ... 14 „ 

,, ,« ,, 2 (spotted), ••• 24 ,, 

The greatest amount of catochin obtainable from these woods is 
accordingly as follows : — 

Catechin. 

Burma, No. 1, ...• ... ••• 2 per cent. 

„ „ 2 (spotted), ... ... 5 „ 

North-West Provinces, No. 1, ••• — 5 „ 

,, „ „ 2 (spotted), ... 9 „ 

Such a great proportion of catechin in thd spotted wood of the 
North-Western Provinces oxplaini|^ that kath manufacture is at 
home there. Moreover, the local’ makers are reported to 
refuse as unfit all trees which dq not contain white spots, so that 
the trees No. 1 become wasted in the forests. 

I determined the catechin by direct separation as follows. About 
two ounces of the wood reduced to thin shavings were boiled, with 
twenty times their weight of water, for half an hour. The extract 
was separated from the wood by repeated settlement, and reduced 
in bulk on the water bath until it just began to thicken and contained 
by estimate 6 per cent, of catechin. It was then left to stand in a 
cool place for five days for the separation of the catechin. Once 
the catechin had separated, the liquid could again be diluted with 
cold water for the purpose of filtering. The filtered and roughly 
washed catechin wa.s dried at ordinaij|r temperature, and weighed 
in a thoroughly air-dry condition. 

The high degree of concentration and the long standiiig are 
required because the catechin separates with difficulty out of an 
extract which contains so much catechu tannin. Once the bulk of 
the tannin is separated, the catechin may be dissolved in much more 
water, and it will separate immediately on cooling ; but the oate- 
chin is at all times a delicate substance, which changes with 
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water slowlj into a soluble substance and is thus lost. The drying 
of the moist oatechin must take place at a low temperature, as heat 
at once destroys the microscopic crystals. 

The manufacture of Icath^ or raw catechin, is carried on in 
the forests with very primitive appliances. The filtering is done 
through layers of sand, and much sand becomes mixed up with the 
huh The drying is performed in the open air. 

The people say that they possess a manufacturing secret ; but 
there seems no need for one, unless their secret consists in the mix- 
ing of some finished catechin with the thick liquid, wHlch some- 
times promotes the separation -of the new catechin. Anyhow, 1 
made out of the 50 tbs. of Acacia Catechu^ No. 1 from the North- 
AVest Provinces, nearly 2 lbs. of pure catechin, and it is from this 
wood that the hath makers of the North-West Provinces declared 
themselves incapable of making kath For filtering larger quanti- 
ties of catechin, 1 found the filtering press an excellent expedient. 
The pressed catechiw dried in a few days from simple exposure to 
tlio air, and once dried tbe catechin is a very durable substance. 

(Contact with iron must bo scrupulously avoided during the 
extraction of catechin. With catechu or cutch contact with iron is 
of no consequence, and the reports mention iron caldrons in use 
for the final boiling down of tlie cutch in Burma. 

The preparation of cutqh catechu is of course simpler than 
that of hath, because nothing but watery extraction of the wood is 
required and subsequent boiling down of the extract. 

After a certain degree of concentration, a skin forms over the 
surface of the hot liquid, and constant stirring for hours is required 
to efi^ect the final desiccatioiu This long stirring process is also 
mentioned, but^ot explain^ in the descriptions of the Burmese 
catechu extraction. **In modern dye-extraction works, the stirring 
would be avoided by the use of vacuum pans. 


jy. yiMBER y^ARKET. 


STATEMENT OF AVERAOE SELLING RATES FOE 
TIMBER AND BAMBOOS FOR THE QUARTER 
ENDING 31 bt DECEMBER, 1890. 

At Mbkbut* 


81&I 10^ tors (polefi), per score from 
B&l karie, 12' x S'' x 4* „ „ 

BAlbed-poBts 1' x2|''x2^'' ,, 

Bamboos of 9' to 10', per 100 score, ,, 

At Cawmporb. 

841 10^ tors (poles), per score from 
Sain karis, 12' X 5" x 4* „ „ 

841 bed-posts, 7' X 24'' X 24'* „ „ 

Bamboos of 9' to 1 O', per 1 00 score n 

At BoLANPSBAHa. 
641 10' tors (poles), per score froth 
641, sain, &c., karis, 1 

12' X S-' X 4*', f « ” 

841 bed-posts, 7' X 24^x24*' „ „ ^ 

Bamboos of 9' to 10', per^OO score „ 

At PlLlBhlT* 

Bal 10' tors (poles), per score %om 
641 karis, 12' X 6" X 4" „ 

841 bed-posts, 7' X24''x24'' „ « 

Bamboos of 9' to' 10', per 100 scorei; 

At Bahrillt* 


841 10' tors (poles), per score from 
S41kwi8,12';i< 6* X 4* „ „ | 

Bain kari*r 12' X 6* 4* „ „ 

B4l bed.postB, 7' x 2^* ||Si* „ „ 

BamboMof 9' to 10', p«r 100 aeore „ 

As H^BADAE^D. 

BAl 10' tors (poles), per seore from 
B&I, BMn, &C., karis, 1 

12' X 6" X 4*. • / »' •' 

8A1 bed-posts, 7' X 2|* x 2)* „ ,', 

Bamboosof 9' tolO'iper 100 score,, « 


Bs. A. r. as. A. p. 
10 0 0 to 20 0 0 
25 0 0 „ 40 00 
7 8 0 „ 12 10 0 
25 0 0 „ 80 00 

0 0 0 to 5 0 0 

10 0 0 „ 12 0 0 

4 0 0 ;, 5 0 0 

J5 0 0 „ 80 0 0 


0 0 0 to 0 0 0 

0 0 0 „ 0 0 0 

0 0 0 „ 0 0 0 


55 

0 

0 

„ 60 

0 

0 

40 

0 

0 

to 70 

0 

0 

80 

0 

0 

M 40 

0 

0 

5 

0 

0 

.. 6 

4 

0 

60 

0 

0 

„100 

0 

0 

i 

0 

0 

to 10 

0 

0 

iftj 

0 

0 

„ 60 

0 

0 

25 

0 

0 

„ 86 

0 

0 

25 

0 

0 

„ 40 

0 

0 

10 

0 

0 

>. 16 

0 

0 

50 

0 

0 

»187 

8 

0 

20 

0 

0 

to 25 

0 

0 

80 

0 

0 

„ 40 

0 

0 

7 

0 

0 

„ 10 

0 

0 

50 

0 

0 

,.160 

0 

0 


S. Eabdlbt-Wiliiot, 

' Ofif. Coniervator ij ForttU, Central Cwwli^ 
If.-W.P.mtd(hidh, 



y. JTotes, ^uef^ies and ^xtracts 

The Forest Pomoy of Goveukmeet. — Until quite recently, all 
who have interested themselves in the forest policy of Government, 
and have followed the progress made in carrying it out, imagined 
that in time mo.st of the villages situated near any considerable 
forest areas would have certain blocks handed over to them for 
use as communal forests, ond that from such forests the villagers 
would be supplied, or be allowed to supply themselves, free of 
charge, with timber for agricultural itnplome 4 ts, fuel, &c. But 
within the last few months an importai^ change has taken place 
in the views of Government on forest matters, and we now learn 
that no communal foretts art* to be established in any part of the 
Madras Presidency except in the Nilgiri district, where those 
already formed are to be allowed to remain. The villagers in the 
Nilgiris may thank their stars*’ that their communal forests 
wore selected, and their b<^undaries fixed before the intentions of 
Government became known. In the remaining districts of the 
Presidency there is no dool||t that the antipathy^! ready felt to- 
wards the Forq|t 1)epartment ^l be greatly increased, when it 
becomes known that even the *SBpply of agricultural implements and 
timber for house-building is n# longer allowed except on payn^ent 
of seignorage, ai|^ Forest Officers will have unple^p^^^ work for 
some time to come, as^n many cases the village^ have only sub- 
mitted quietly to the eurtailmont of their privileges on the under- 
standing that in time they should have a portion if ^est allotted 
to them for the tree exercise, in perpetuity, of the ptivilcgcs they 
enjoyed prior to the reservation of Uio fo^ts. On the other hand, 
it is clear that if communal forests wore established, the felling of 
thoir produce and its distribdtion aMIng the villagers would have 
to be controlled in some way. It Is equally clear that the existing 
Forest establishment, which is not strong enough to control its 
own forests, could not u^derlake tliis work ; nor could the Taluk 
Hevenne officials fiiiA' tim# for it, even if they understood any- 
thing about forest management. TbeAuIy possible control would be 
that exercised by the heads of v^hlge8 or & pwmAayet of the leading 
then in each village ; and the resnlt of snob control is not diffioolt 

2 ■ 
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to foresee. Who would derive most bdnefi^ from a commuaal forest 
under the control of a punchayet ? It would certainly not be the 
poorer class of ryots, to whom the coat of a plough is a matter of 
inaoh greater toportance than it is to the richer classes. The in- 
fluential ryots would doubtless obtain their supplies of timber, fuel, 
leavlb for manure, &c., free, and after their requirements had been 
met, and perhaps a timber merchant or tfro supplied with a number 
of logs at a nominal price, the poorer classes might bo allowed to 
glean aq^'thing they could find. Similarly as regards grazing : 
the influential ryot or cattle breeder would flood the free grazing 
area with his cattle, to the exclusion of those of the poor ryots who 
keep only the cattle actually required for the plough. Thu% not 
only would the raism iVetre of communal foresti^ho defeated, but 
in a very short time the forests would cease* 4 e exist.\ It is for 
the above reasons, among others, that Government has decided 
that the control dPall its forests should be entrusted to the officers 
of the Forest Departme# on whose operations a healthful restraint 
will be plaee4^by Collectors. The first step to be taken is to reserve 
«udor thi) t'orest Aci ull Government foaests ; the chief object of 
the reserves will bo the supply of pasture, small timber, fuel, and 
leaves for manure for the villagers. So far, so good ; it is quite 
right that Government should ascertain the extent of its forests and 
the ^nature of all private rights and easements therein, but it does 
not appear right to direct that, as the villagers cannot be trusted 
to manage colftnunal forests for themselves, they shall have no 
communal forests ; and yet this il .what Goverflboent has done, 
because it cannot afford to look after the communal forests free of 
charge. The only concessions graiAed are, (1) that ryots shall be 
allowed to remove wood from reserved forests on payment of the 
seignorage fixed fcr wood in reseaved and** unreserved lands, and 
(2) that the grazing foes for agricultural oafile shall bo half the fees 
for other cattle. m 

Regarding the first of these ooncessious it is difficult to recon- 
cile it with the introduction of^systematio working, which would 
at once do away with all question pf seignorage, and cutting on 
pei mit ; and with regard to (ho second, there will be considerable 
difficulty in doterm^ng which are agricultural cattle iu each 
village. Presumably a census will^Vi^ to be taken annuolly, 
the cultivated area varies annually anch^oniequently the number of 
agrioulfural cattle, calculated at a yok6 of bullocks and a oow for 
every five acres under cultivQtiou, also varies annually. The weak 
points in the above scheme are, (1) the abolition of oomnumalfotestii 
(2} allowing indefinite ooacossions in reserved forests. Admittuig 



1I0TII, QU^BIIS An BXTBAOTB. 


209 


that the^^iUagerB are incompetent to take care of oommnnal forests 
themselves, it shonld nevertheless be possible to intro^noe the con- 
tinental system, under which each village or group of villages 
which for not less than 60 years had enjoyed certain privileges in 
adjacent forests had a certain area set apart for its use as oom- 
munal forest. ' The area was fixed by calculating the areas rei|p|Be(l 
to produce sufficient produce to supply the wants of the commune 
as it existed sixty years a)[;o, t. s., on the date from which the 
privilege began to accrue. The management of the thus constitut- 
ed bommunal forest was undertaken by the Forest Department, the 
cost of supervision and management was met by the sale of a 
portion of the annual produce, and the rest waa handed over to 
the commuiif for distribution among the inhabitants according to 
their requiirementsil!9 The rights of the commune were not allowed 
to grow as the number, of inhabitants increased, for this would 
have led to the demand becoming greater than^'llhe supply, and to 
Oovernment belhg aske^ either to destFo)| ihe communal forest or 
to increase its area, iudorder to- meet the demand, jjjb lyoid this 
the houses in the eomnmne were counted oum certainoatiif and thp 
right to timber, fuel, &c., waa fixed once for all, at so much per 
house at that time existing. Similarly with the cattle ; grazing in 
the communal forest was limited to the number of cattle existing 
on a certain date in the oommuney and although this aettlemcnt 
took place over forty years ago, and many communes have doub\ed 
and trebled in size, the quantity of produce to bUNiupplied from, 
and the numbeff of cattle to fee grazed in, the communal forests 
remains the same as fixed at the original settlement. But, on the 
other hand, when the communal forests were first established, many 
of them contained nothing but wretchedly poor growth, which 
forty years of care have turng) into splendid foaeiit, supplying all 
the requirement of the communes without exceeding the annual 
growth, and, thenefore, without damage to the forests, ^nd in many 
cases producing a large surplus of tiipber, the sale of which sup- 
plies the commune with the wheriwithal to make streets, build 
schools, pay schoolmasters, Ac.', without increasing the locsi],, taxes 
by one cent. Some such scheme should be tried in this Presidency, 
and probably will be when the staff of the Imprest Department has 
been sufficiently 8trengtli|^Bn<4 to enable it to do^tncre systematic 
^ork than its overworked MScers can at present attempt. Above 
all things it is neoeiftiary that a limit should be fixed to the privi- 
leges to be allowed in either oommnnal or reserved forests ; for 
povernment cannot be expected to provide privileges for a future 
increase of population and oattle, to tho detfiment of the Gorem- 
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ment forests ; and as a limit to snob frivUegeB iRrill have to be filed 
sooner or later, it is to the interest of Government to oommenee 
the work as early as possible . — Madrai TimeB. 


Wooden pavements fou hoadb in India.— Mr. B.»A. Robinson, 
a.m1i.c.e., in a letter to a local contemporary on the cost and 
maintenance of roads in Burma, advocates the system introduced 
by the Metropolitan Board of Works in London, t.£., a surface of 
wood pavement laid on a foundation of cement concrete. He states 
that a cement foundation of 6 inches in depth will prove substruc- 
ture for a traffic of 750 tons per square foot per day under wood 
pavement for 10*0 years as for 10 years. On the other hand, he 
states that macadam was proved inefficient for traffic less than half 
that named. He also asserts that the total cost of laying and 
maintaining a road with teak wood jmvement with suitable sub- 
structure would be considerably less than remetalljpg and keepiigif 
up a macadamised road for 7 or 8 years. Opinions, however, differ 
on this point. The varieties of temperature and climate of Burma 
will not permit wooden pavements proving so economical and suit- 
able for road construction as it does in colder climates ; the excessive 
heat and damp of the country, which the timber will be subjected 
to, will soon cause di^^placement of the blocks^ thus rendering 
the strongest foundation ineffectual under heavy traffic. The 
middle bed betw,een the rails of the Tramway lines, when first made, 
was filled in with specially prepared metal laid between two layers 
of Portland cement, and in a very short time, and under ordinary 
traffic, the roads were reduced to dust . — Indian Engineering^ 

Aksenoe of Seedlings in Scots Fib Woods. — Although a dense 
loaf-canopy usually prevents the *Beed of any species of tree 
from developing into plants in a thick wood, in more open 
woodb it is not uncommon to find a good proportion of seedlings 
thriving wherever light can reach them. This is especially 
noticeable in deciduous woods, from which cattle and sheep are 
oECludbd, and where ground game is kept down ; and although 
little in the way of natural regeneration is attempted in this ooun“ 
try, the spontaneous growth of seedlings is often sufficient to main- 
tain a succession of trees in many woodi in the South. But while 
this woiild naturally bo expected in all indigenous woods^ we fioJ 
that one of our most widely distributed forest trees, the Scots pine? 
rarely reproduces itself in this way. This appears more remark* 
able when wo consider its enormous seed-producing pow^i 
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the rapidity with which a piece of moorland adjoining a pine-wood 
is covered vriih seedlings. When, however, a thick pine-wood is 
thinned, the crop of seedlings which might he expected to follow 
the operation rarely appears, or, rather, the seedlings rarely deve- 
lop into plants. The seeds germinate freely, so tW no proof is 
wanting as to* the quality or quantity of the s^, but they invari- 
ably die off It few days after germination takes place. The sur- 
face of the ground in thick pine woods consists of a layer of dry 
needles, and upon removing this top hiyer, a ilnigns-infested stra- 
tum is reached, formed of partially decomposed needles, twigs, 
&c. It is this latter layer that the radicle of a seedling first 
encounters in its downward course, and I have frequently observed 
that it damps off almost immediately after coming in contact with 
it. This is only what might be expected when the character of 
such dry fungoid matter is considered, hut the most noteworthy 
point in connection with it is that the seedKngs of other trees 
appear to be utaffected by it. The larch, for instance, may often 
be found coming up under the shade of Scots pines in a thin 
wood, although one would suppose seedlings* of that tree were the 
more susceptible of the two to any objectionable matter. Seed- 
lings of other species may also be found thriving in the decaying 
matter, although the pine seedlings may be dying off by the 
hundred in the vicinity. I have noticed, however, {hat when a 
pine seed happens to germinate upon an old root, or a rift in the 
bark the ground, it will often succeed in existing for several 
years according to its position, &c. It seems highly probable, 
therefore, that the presence of some fungus in the decaying matter 
IS the cause of the mortality an^ong the< seedlings, for whenever a 
cleared space in a wood is left tintouched for a few years,* seedlings 
invariably make their appearance as soon as the decaying matter 
In thoroughly decomposed into humus, and the natural vegetation 
of grass or Wkther has commenced to grow. The presence of a 
species o( fungus in the decomposing matter, and hiS absence after 
decomposition is effected, renders it extremely probable that this 
saprophyte^ may be connected with the death of the seedlings. ^ 
Whatever the true cause may be, however, I have almost in- 
variably found the mortality most pronounced in those places 
where the decomposing matter was present in most abundance, 
and least observable where any agifncieB "effecting it^ rwoval had 
been at worlii. — A. C. F. in the OardenerB* ChronieU^^ 

Boitob*« Kotb om above.*— T his is the first time that we have heard ftmgoid 
growth in deeayiag letvee sngiestf d as the oaon of fhilnre of seedUngs imder 
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mifer forest. Reeders of the " Indlea Forester *' need hardly be told that re- 
generation by self-sown seed is always very rare in oonifer forest, owing to the 
strongly fibrous needles decomposing extremely slowly and thus forming not only 
a sour humus, but also a thiok dead mass through which the taproot of the 
seedlings oannot reach down to the true soil below in time to escape the drought, 
which immediately follows after the growing season. For this reason it is always 
the practice on the continent of Europe to get rid of this layer of undeoomposed 
needles in seed coupes either by driring cattle or pig over the area or by raking 
it into the soil below. The absence of young deodar and Pinus longifolia seed- 
lings in forests of those Species which have been protected firom graaing and fire 
for some time is a well-known fact thalihas eopetimes led to ratber raah con- 
clusions regarding the general necessity of light grazing, and, in one instance 
that we know of, even the utility of the deliberate firing of our forests I There is 
obviously much more in what ** A. G. F." says than the mere inability of ^e tap- 
root of seedlings to get through the undeoomposed layer of needles before drought 
overtakes it ; for why has he observed larch and other seedlings to remain unaf- 
fected. We do not, however, believe that the fungus which converts the needles 
into vegetahle mould is directly harmful, as A. C. F." suspects. It is more 
probable that in the damp climate of England and Scotland the humus at first 
sour, and that the particular acid present is harmful oply to the seedUngi of the 
species from the leaves of which it has been formed. 

Value of the Charcoal of different English Spbozes.-— The 
nmnnfaotare of charcoal forms an important item in the annual 
routine of aVbrester’s duties. I am not aware, however, if any at- 
tempt has ever been^m|i4e to find out which kind of wood produces 
the best charcoal for cooking purposes. The usual way j|j||kiaking 
charcoal is simply to put the wood into the kiln or retort, just as 
it comes to hand, all sorts being mixed together. There is also 
considerable difference of opinion i^ox^st foresters on this point, 
Some holding tiiat oak is the best, ^ile others are equally certain 
that beech is preferable, and so on. With the view of helping to 
solve this* question, 1 lay before yonr readers the aooompanying 
table, which has been compiled from the results 'i>f experiments 
conducted here^and which were specially entered upon the 

subject, and carried out with great <wye in every detail. 

The tpo principal requisites in charcoal as a oookingngent are, 
first, the time it takes to boil a given quantity of mtef*t#nd, 
secondly, how long it will keep that water at the boil^ point. 

All that is necessary in the carrying out of these eiperimiiits is 
to provide a small charcbal stqve and a tin kettle. Being thus 
famished, ^ begin by — 

Firet , — Weighing out a quarter pound of each kind charcoal. 

-Measuring off a pint of water into the kettle, iheB 
setting it on the stove, and limiting the fire simultaneeuilj^- 
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TAtW.—- Marking the time which elapses until the water reaches 
the boiling point. 

Ftnurth — Noting how long the water is kept boiling by the diflfer- 
ent kinds of charcoal. 

Before starting the experiments a fire must be lighted in the 
stove, and both it and the kettle thoroughly heated, so as to give 
each kind of charcoal an equal chance. When the experiments are 
proceeding, the fire can be lighted each time by a few bits o£ 
live charcoal from the preceding fire, being v#y careful select 
them of equal sise in eaol^nstaiide. When the-givater stops boil- 
ing, the stove must each time be cleared of all ashes. By such a 
procoM as I have described the figures given in the following table 
were obtained ^ 




Time 

Time daring 


Kinds of wood from taken to bring 
which the charcoal waa the water to 

which the 
water 

Artivitj of 
ebullition. 

made. 


the boiling 

was kept 



point 

boiling. 




Minntet. 

Minutes. 


Priret, 


U 

50 

Intense. 

Ilasel, 


15 

46 

Moderate. 

Thorn, 


15 

40 


Bay Ltnrel, 


17 

45 

Intense. 

Birch, 


11 

44 

Very inteni|t 

Oak, 


22 

42 

^dbekalE. 

Chestnut, 

16 

41 ' 

inienso. 

BoxwSid, 

••• 

18 

41 

Moderate. 

Ash, 

••• 


40 

Moderate (charred in a 





retort). 

Ash, 

eee 

23 

36 

Very moderate (charred 





in a kiln), a 

Cedar of Lebanon, 

22 

10 

Very moderate. 

Laburnum, 

«*. 

27 

10 

Moderate. 

Yew, ^ 


20 

88 


Bjeamore, 


18 

87 


Holly, . 


18 

87 


S!iig|||ph Wlm, 

• a. 

li 

88 


Beeoh, *<m 


14 

81 


Hornbeaip,. 

••a 

14 

29 


Wych Elm) 

• •a 

20 

28 



The residt obtained f^m prlVlt was so remarkable that wo 
repeated tte trial, which only proved the high heating power of 
charcoal made from iLilm result of the aeoond trial being identMIt 
with the first. Tha mrooal produoed in a retort was found to be 
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superior to’that made in an old-fashioned kiln, as will be observed 
from the result given in the table. The two samples of ash which 
were selected for experiment were carefully tested to prove this 
point .— Trades Journal. 


A OHBAl* AND ABUNDANT 8UBST1TUTB FOB GUTTA-PBBCHA. — A Very 
important discoverjf is reported from Goa, writes a correspond- 
ent. ^om wh|t can be gathered frAn a pamphlet issued by 
Mr. B. F. da Costa, a gentleman well-known in Portuguese scien- 
tific circles, he claims to have* discovered in the milk of Nivol 
Caniem (Euphorlm neriifolia) an admirable substitute for gutta- 
percha. The plant is abundant, grows wild in the Concan districts, 
and is generally used for hedges. Mr. da Costa, in describing 
its qualities, says that it is insolublt in water, it softens under heat 
and hardens in the cold. It receives and retains a given moulded 
shape, can be cast into very thin sheets, and is capable of receiving 
the minutest impressions on its surface. It is liable to become 
sticky if exposed to the sun. In its dried state, it is of a chocolate 
colour. In<fact, it has all the properties of gutta-percha. In the 
Industrial Exhibition now being held in Goa, Mr. da Costa exhibits 
some nine articles made from this substance, which should, we 
think, awaken Ijhe dormant commercial instincts of the Goanese. 
Mr. da Costa’s prbeedd^e in its manufacture is. of tbejiiniplest. 
After obtaining the milk by sharp incisions in the plant, be ex- 
poses the milk in pans to the action of the air. After the liquid 
begins to curdle and forms into a hard mass, it is strained through 
a piece of thick cloth. By this means the water is ejected, leav- 
ing a solftk white cake, which is gutta-percha. Finally it is 
washed 'with hot water, which removes any milk remaining and 
facilitates the removal of all impurities from the^mass. Insigni- 
ficant as this discovery may appear, it might bo the ^eans of 
creating a large industry in a country that has hardly any. Mr. 
da Costa has called the attention of his countrymen to Ae prepara- 
tion of kath^ OP* terra japonica, from the Areca OatiiMi, jjffhif is 
obtained by boiling betel-nut. The boiling water after a time can 
be condensed, and the mass formed is what in Europ^ commerce 
is known as Areca catechu^ or kaih of areca. Though tliB GHsanese 
boil large quantities of betel-ndHf for a certain class of tradi4 every 
year, the idea of utilizing the boiling water had not occurred to 
any one, and Mr. da Costa adds another by which bis oonntry* 
men can gain an honest penny.— Tmes of Jmia. 
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IIrbad from Wood. — startling proposition has been made by 
Herr Victor Meyer. In an address recently delivered by him at 
Heidelberg, it is announced that we may reasonably hope that 
chemistry will teach us to make the fibre of wood the source of 
human food, m this becomes possible, an enormous stock of food 
will be found in the wood of our forests, or even in grass or straw. 
The fibre of wood consists essentially of cellulose. Can this bo made 
to change into starch ? Starch has exactly the same percentage of 
composition, but it differ^ very much in its properties, and the 
nature of its molecule is probably much more Comdex. Cellulose 
is of little or no dietetic value, and it is not altered, like starch, in 
boiling water. It really gives gluboso when treated with strong 
sulphuric acid, as is easily shown when cotton-wool, which is prac- 
tically pure cellulose, is merely immersed in It. Starch gives 
the same product when boiled with weak acid. The author fur- 
ther quotes the researches of HdMrigol, which goes to show beyond 
dispute that oertdin plants transform atmospheric nitrogen into 
albumen and that this process can be improved by suitable treat- 
ment. — Iron, 


Cheap substitutk fob Tba. — new industry has sprungmp in 
Germany with the young leaves of the wild strawberry plant. Hav- 
ing boon carefully dried, they are used insi^d of OKnese tea, and 
are said to approach that beverage very closcjy in taste. An addi- 
tion of young bramble and woodruff leaves k said to add to the 
excellent flavour of this most inexpensive of^ieas. 


The 0hoh8 of HosniAiiruR again! — Mountain streams, called 
by the natives c/ioAa, are a curious cause of destruction of land in 
the Hesbiarpur dlltriot of the Punjab. A oollection of papers of 
different dates, published with Captain Montgomery's Settlement 
report, gives a vivid idea of the ruin brought upon village after vil- 
luge by thewiusidious operation of these eftoha. The district is 
charactqjrized by vast tracts of sand, which is spread wver the fertile 
lands by the action of the water, and renders them valueless. One 
cJioh is like iti||fellow8, in that it rises far up in the hills below tho 
watershed, letma them by a comparatively narrow outlet, and rapid- 
ly widens a%it makes its way throB^jh the plains villages until it 
breaks np into a number of separate branches. For several yearn 
before the sand of a dt^ayobes a village, the land is enriched by 
a deposit of eutraonliip^ibH^^ oompo^ partly of clayey par- 
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tides washed down from the hills, but mainly of the ddbria of good 
lands destroyed in Tillages higher np the course of the torrent. The 
village profits most just before the damage by sand begins ; so that 
there is a saying that a choh is gold in front and brass behind. 
Many villages continue to benefit by ehohs in this way for years ; 
some have done so for 40 or 50, but the eventual loss is almost 
certain, unless tbe course of the choh is changed higher up ; and 
once destroyed, it may be taken as an accepted fact that the land 
will never entirely recover its original fertility. No fewer than 
914 villages, which were once in a condition of prosperity, have 
been more or less affected by choha ; or, as another estimate puts 
it, 80,000 acres of richly fertile and long cultivated land have 
been laid waste in the last thirty years. Repeated efforts have 
been made to check the ruinous drifting of the sand, but with 
small success. The natural growth of trees and scrub would ao 
eomplish the object, wore it not for the suicidal action of the wood- 
cutters and also of shepherds who allow thousands of goats to 
browse on the choh lands ; while no response is made to offers of 
Government to reward men who plant trees on the wasted buds. 
An artificial embankment, consisting of piles intertwined with 
brush-wood, was washed away after two seasons ; and a masonry 
weir head, constructed at a cost of nearly Bs. 9,000, gave way 
before a very heavy flood. Verbum eap,^ bat tbe Punjab rulers are 
not wise in their generation. 

Turpentine and bacteria. — Probably for the reason that it is 
so common and cheai^urpentine is not held in such high esteem 
as a medicinal agent as it ought to bo. It is possible that nine- 
tonths of our stock owners are not aware that, as a disinfectant 
and preventive of disease, turpentine is one of the most valuable 
agents known to us — in many respects superior to eucalyptus oil, 
for the reason that it is more diffusive, especially when taken into 
the animal economy. A drop in the hand will, in a very short 
time, be felt in the breath, and if the spirit of turpentine is placed 
in an open vessel in a room, it will flavour the atmosphere, and 
when inhaled \^ill be felt throughout the system. In many dis- 
eases caused by bacteria or sporulos, such, for insta^, as blackleg 
in cattle, any agent that can be absorbed by the sysisn and b fsbi 
to microbe life must, to a eortain extent, he prophybeiio* Mow 
it is a well-known fact that, among others, turpentine prevents 
tbe growth of bactena in substances in which the spores are 
otherwise easily cultivable. Thus the mldrobes of several dbeoM 
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are readily cultivable in Btoriliaed broth made from agar-agar, 
gelatine, and similar substanoes. If, however, a drop of turpen- 
tine is added to this broth, the growth of the bacteria is prevented. 
A writer in the Mark Lane Ewpre^B suggests that both turpentine 
and oil of peppermint might be used as a preventive, if not as a 
cure, for pleuro-pneumonia ; but, in order that it be absoibed by 
the system in sufficient quantity, it is essential that it be taken— in 
minute quantities — ^in the food. This would be utterly impossible 
with ordinary cattle, but the experiment might be made with valu- 
able stud cattle that are stabled or fed by bund. But as a disin- 
fectant it is not essential that it be intf^nced into the system by 
the alimentary canal. It is sufficient that it be breathed through 
the atmosphere. Indeed, when administered through the food, 
the excreta and breath of the animals to whom it is administered 
becomes a medium of disinfection. The late Dr. Moffat, of 
(Sydney, who for many years enjoyed an extensive practice in that 
city, found turpentine a most valuable agent in the treatment of 
typhoid fever.— /ndmn AgricuUuriaU 


Crboroting Sleepers.— The practice of the Eastern Railway Com- 
pany of Franoe in creosoting sleepers is described in a recent 
iHbue of the lievue OeneraU dee Chemine de Fer, Sleepers as deli- 
vered are' stacked and seasoned in the open air. They are then 
adzed and bored by a special machine, loaded on trucks, and run 
into a drying oven, whore they remain twenty-fcur hours or more. 
After drying at a temperature of about Fahr., they are run 
into a metal cylinder 6 feet 8 inches in^iitneter and 38 feet long, 
which is hermetically closed. The air is then exhausted, and 
a partial vacuum is maintained for about half an hour. Cdknmu- 
nication is then opened with reservoirs of dead oil, which is allow- 
ed to flow in at a temperature of 176® Fahr. under pressure. 
When the oil ceases to flow under moderate pressure it is forced 
in by a pump up to a pressure of 83 lbs. per square inch, and this 
pressure is maintained for an hour or an hour and a quarter, 
(^'ommunioation -with the oil reservoirs is then opened again, and 
the excess of oil not absorbed by the timbeP, flows back into the 
reservoir. The cylinders hold 168 sleepers each. The quantity 
of oil absorbed is measured by determining the difference in volume 
of the oil before and after operation. The wood used is principally 
onk and beech. The oak sleepers absorb from 2*4 to 2*7 quarts 
per cubic foot ; beech deepers from 8*7 to 10 quarts per cubic foot 
The whole operation "takes about four hours. This method of 
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treatment has been practised by the Company since 1865, with, ii 
is stated, very good results. After fifteen years of service the 
sleepers taken out have been 15 per cent, for creosoted oak and 
50 per cent, for creosoted beech. 


Effect op fogs on plants. — At a recent meeting of the Royal 
Botanic Society, the Secretary, in answer to questions, stated that 
the destrnctivo action of fog on plants was most felt by the tropi- 
cal plants in the Society’s'^houso, whose natural habitat was one 
opposed to sunshine. Those growing in forests or under tree-shade 
did not so directly feel the want of light. London or town fog 
not only shaded the plant, but it contained smoko, sulphur, and 
other deleterious agents, which were perhaps as deadly to vegetable 
vitality as the absence of light. Soft tender-leaved plants and 
aqnatica, such as the Victoria re^taj snftered more from fog than 
any other class of plants bo knew. 


Giant Tbebb of California. — ^len workmen are now engaged 
taking out a section of a gigantic redwood-tree in the Mammoth 
Forest, California. Ike section removed will be divided into three 
cuts, each nine feet in length. The tree is situated 6,325 feet 
above the level of the sea. It measures 89 feet in circumferenoo 
and 33 feet in diamjster. The saw used in the work is 22 foet long^ 
and requires eight men to handle it. The divided section of this 
big tree will be conveyed to Chicago on three flat cars for exhibi- 
tion at the World’s Fair” in 1893. The total weight of the 
three ^uts will be 20 tons. 


Palm honey. — A curious industry of Chili is that of the mann- 
fucturo of palm-honey, of which there exists a centre of production 
in the hacienda known as Palmas de Ocoa.” The improvement 
in the methods of extraction has increased the annual production 
to about 100,000 piastres. In one of the warehouses of the Palmas 
de Ocoa establi&hment there are at present 800,000 tif^s oofitainuifi 
about 200,000 litres of honey. The residue of the palm Remaining 
after the extraction of the honey is sold to a pobking^paper factory, 
and the idea has been entertained of establishing a fisotory for bats 
made from tho palm fibre which is never used, but from whioh the 
best profit possible is drawn. 
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Sandalwood Oil oonoibsion in MrsoBB.— The Mysore Govem- 
ment has granted a concession to Mr. W. F. Fetre Hay^ of Hunsor, 
of the exclusive right to manufacture sandal-oil within the Mysore 
Stato for a period of ten years from the date of commencing distil- 
lation, subject to certain conditions. A royalty of 3*25 pit per oz. 
weight of oil manufactured and issued is to be paid to Govern- 
ment once in three months. The concession is conditional upon 
work being started within one year. 


The German Timber Trade. — A msSnorial, signed by 251 firms, 
lias been sent to the German Federal Oouncil expressing a h<)pe 
that in the Gorman-Austrian commercial treaty nothing should 
be altered in the existing duties on wood. The memorial says : 

The interests of the two closely allied countries can be united by 
the annulling of the rough wood customs which is justified by 
this, that for the protection of the national industry the rough 
material, which cannot be found at all or in insufficient quantity 
at homo, and would have therefore to be imported, ought to be 
left, as much as possible, duty free, but on half and whole manu- 
factures, on the contrary, ought to be laid a corresponding higher 
tax. ” The petition describes the much more favourable conditions 
under which Austrian-Hungarian forestry works, and goes on to 
I)roye that during the last twelve months alone the total wood 
export from Austria-Hungary to Germany has experienced an 
increase of 20 per cent., viz,, from 307,799 tons to 1,106,575 
tons. From the remotest corners of Hungary and Galicia, from 
Transylvania and the Bukowina, and , throughout nearly entire 
Germany the Hungarian-Galician export traders despatch, at the 
present duty, their planks by rail, and are not only able to suc- 
cessfully compete with Bavarian and Badonse woods, which can 
make use of the cheap waterways towards the Lower Rhine, but 
are able even now to underbid the prices of the inland out^wood 
goods on the German market, thereby forcing home saw industry 
to restrict its production and to shorten its working time.— 
her Trades JoumaL 

Sample Rooms for display of Forest Proddots.— A sample 
room for the display of Swedish manufactures is to be established 
at Rio de Janeiro, similar to that already in existence at Buenos 
Ayres. Specimens of wooden villas, which are finding much 
favour in South America, are to be shown, as well as building 
timber, planed wood goods, iron, 
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Nbwly DisoovBXiBD F0BB8T8 IK CANADA.— An officer sent out by 
the Provincial Government of Quebec to investigate the unexplored 
forests of the Northern Ottawa. region reports his discovery of 
about 2,500 square miles covered with the finest pine, spruce, and 
other valuable timber, with excellent streams to float it out. 

A Forest to be felled.— The Bavarian Government havo sent 
1,200 soldiers from the Munich Garrison to the forest of Ebers- 
borg. The men are to fellUll the trees. These have been infested 
with insects to such an extent that it is deemed expedient to take 
th^ timber whilst some of it remains sound. 


Life of Sleepers.— Some interesting statistics have been got 
out on the G. 1. P. Kail way regarding the comparative life and 
behaviour of the diflerent kinds of sleepers used in the road of that 
line. It appears that, as compared with iron pot sleepers, the 
renewals of sleepers on the railway were : — Pine, 5*58 times iron ; 
took, 4*68 ; Australian, 6*97 ; sdl, 6*75 ; junglowood, 9*68 ; jeh^ 
woor, 11*63. All kinds of wood, 5*65. Judging from these statis- 
tics it would appear that 80 years is a very reasonable life to 
expect from iron pot sleepers. The life of a new pattern of pots 
used on the G. 1. P. Kail way is put down at about 50 years. The 
estimated minimum life of sleepers on the liajputana-Malwa Hall- 
way is : deodar, 8 years ; teak, 15 years ; steel, 25 years. 


Coopers’ Wood wanted in Australia. — ^The development of the 
Australian wine trade is hampered by the difficulty of finding 
suitable wine-casks. In more than one of the colonics active 
inquiries and experiments are being made into the important 
question of cooperage. The Victorian Government has been urged 
to offer a reward of £2,000 for the discovery of the Australian tim- 
ber best adapted for the manufacture of staves. 


Wood Oils in Burma. — The extraction of oil from wood in Bur- 
ma is becoming year by year an mportant industry. Those parts 
of trees which have hitherto been regarded as uselees^ sueh as 
stumps and roots, are no longer left in the forest to 'rot, but are 
subjected to various methods of treatment, hy which not only 
wo^ oil, but charcoal and rosin are obtained. The oil, as ia now 
extracted, cannot bo used alone for illuminating purposes, but cia 
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bo used in combination with ontoh in pasting trajs, boxes, &c. It 
can also be used in lamps with safety, when mixed with vegetable 
oils. 

SKIiF-INTRODUCBD HPBOIBH BBOOMB INDIGENOUS. — Df. David Prain, 
Ouretor of the Herbarium in the Royal Botanical Gardens, Seeb- 
poro, has been studying the growth of new plants ^Mntention- 
nlly, accidentally, or naturally introduced” in the Andaman 
inlands since 1858, and gives some (tartieulars in a long paper 
contributed to the*Journal of the Asiatic Society of Bengal. It 
appears that Mr. Kurz made a list of "the Andaman flora in 1866, 
recording 520 indigenous species, and that the number has since 
increased by persistent search to six hundred. The generaUpoints 
of Dr. Frain's discoveries are, that in 1866 fifteen intentionally 
introduced plants and sixty-one weeds of cultivations ” ha3 be- 
come established as an integral portion of the Andaman flora, and 
that by the present year twenty-three more of the first and fifty- 
six more of the second have been added. He also observes that 
four of the naturalized plants noted in 1886 have disappeared. By 
weeds of civilization ” is meant weeds wholse so^s have been 
carried thither unintentionally. With very few exceptions they 
are the commonest of Indion roadside and rice-field weeds. A 
common Indian butterfly has made its appearance since the plant 
on which its larva feeds became naturalized. 


Dangeuous animals in the N.-W. P, — The attention of shikaris 
is drawn to the Kumaun and Mirzapore districts of the North- 
West Provinces, where big game seems to be greatly on the 
increase, and where good sport might be found. Three years ago 
twenty-five people only had been killed during the twelve months 
by tigers and leopards, but in the year just closed the number had 
increased to forty and 5,091 head of cattle. The number of animals 
killed shows a slight decrease, but though large, the figure is not 
believed to include all that tigers and leopards actually destroyed. 
At the same time there were fewer of the marauders killed by 
shikaris or the villagers, the number of tigers slain in Kumaun 
haying fallen from fifty to eighteen. The Commissioner is of 
opinion that this fact is not attributable to any diminution of the 
number of wild animals, believing, on the contrary, that they are 
greatly on the inorease. Great precautions have been talm to 
protect the large areas of reserved forests in that Division. Thus 
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safer retreats for tigers and leopards have been afforded and their 
destruction render^ a matter of greater difficulty. The forests 
hafe^or some yeats been closed against shooting of all kinds dur- 
ing the hot weather, but now rules are in force under which sports- 
men are granted special licenses to shoot during what has hitherto 
been considered the closed season. The licenses are issued, says the 
local Administration Report, subject to conditions which obviate all 
danger of fire in the reserved 'forests, and it is considered probable 
that this step may lead to the diminution of tigers and the preven- 
tion of the loss of human liie and destruction of cattle on the graz- 
ing grounds which they frequent. There appehrs also to be the 
possibility of bagging a creditable number of bears, for 648 head 
of cattle in Kumaun and 105 in Bahraich are returned as having 
been ttilled by bears, while the number of bears killed in the for- 
mer district decreased from 798 to 324, a fact which is also ao- 
counted for by the safety the closed forests afforded. Wolves also 
have multiplied, and have taken to killing the natives in preference 
to sheep and goats ; for while the latter have fallen by one-hi^lf, 
the former are sot down at 106, nearly double the number of the 
previous year. In Meerut and Bohilkhand nineteen men were 
reported killed by wolves for every head of cattle, whilst in Jhansi 
thete was but one human being to every five hundred head of 
cattle. Only half the usual total of wolves were killed last year. 
Though the number of licenses to kill is greater than in any 
previous year, big^gamo of all kinds has so increased, that local 
shikaris have been unable to keep pace with it, and Bombay 
sportsmen, who find it diffioult even to mention a brother sportsman 
who has been lucky enough, to bag a tiger, may well turn their 
attention to the North-West, where there seems to be enough and 
to spare for all. 


Pine Needle Cloth. — The manufacture of cloth from pine noodles 
has become a promising young industry in some of the southern 
states of America. A correspondent of tho Atlanta Conatitutioriy 
writing from Wilmington, North Carolina, says that at a factory 
in a neighbouring village may be seen specimens of coloured mat- 
tings made from the Pine straw,” which are excellent ii^ qua- 
lity and also attractive in appearance, as the straw can be bleached 
to a fine creamy tint and readily takes brilliant dyes. But the 
machinery for making this matting lies idle, so groat is tho demand 
for ooarse cloth for cotton bagging. 
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A WONDBBFUL Tbbb zkdbbd.— In HakluTt’s Voyages” there 
ie an aocoont of Hawkins’ seoond voyage to Africa and Amerioai 
written by a gentleman who sailed with Hawkins, in whioh we^fu^e 
told that in the Island of Ferro there is a weeping tree that sup- 
plies all men and beasts of the island with drink, there being no 
other available water-supply. 


Dbibd Flowers and Grasses. — Most flowers whioh we try to 
preserve by pressing them between leaves of books or sheets of 
absorbent paper soon loose their fresh tints, and it would seem as 
though they did not wish to survive the loss of their graceful 
shapes. There are, however, simple methods which enable us to 
keep many flowers in all their glory of shape and colour, and^ that 
for an indefinite time. Boses are very difficult to dry, but the 
pansy, geranium, larkspur, and violet keep not only the|f delicate 
shape but also natural colour ; so much so that when mixed with 
fresh flowers the difference is not noticeable. The following is the 
simple method : — Take white sand which has been sifted and whioh 
is free from earthy matter (crushed sandstone is best, but any 
white sand that has been well washed and dried will do). Then 
into a wooden, or preferably a tin box put some of the sand. Place 
the flower on this, and then sift very slowly enough sand over the 
flower to entirely cover it ; after this place the box in an oven at a 
temperature of 45° to 50° Fabr. for five or six hours. After 
removing the box from the oven the flower should be left in the 
sand for a day at least, as at first it will be brittle and very 
li.ible to be broken. Such flowers keQp for a long time their life- 
like appearance and freshness, and many pretty uses may be made 
of them. They may be arranged into bouquets, glued on oard- 
bourd, or mixed with ferns and placed between two plates of glass. 
With some flowers simple suspension in open air is sufficient, df 
this number are the graminal inflorescences, of which charming 
bouquets could be made, and which will last indefinitely. A few 
of these have been in use for a long time, among them those 
beautiful plumes (the gynereum) which grow in the pampas of 
li^outh America. They are light and graceful, and can be dyed 
any colour. 


Irish Distress, and how it may bb lbsbbnbd.— We printed an 
extract from a statistical report of the Department of the Landes 
in France in relation to the effi)rts made there, both by the Gh)v- 
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•mment of that country and the present owners of waste lands in 
Franosi towards re-afforesMng those lands the cultivation of which in 
any other manner was perfectly hopeless, in our issue of the 29th 
ultimo. Daring thirty years about a quarter of a million has been 
Spent in draining, replanting, sinking wells, and making roads, 
with the result that nearly three-quarters of a million of waste 
lands are now worth over £3,200,000. This work was done by 
Government, working through parish authorities. In addition to, 
and in consequence of, this excellent work, private owners have put 
675,000 acres of wasteland into cultivation, and thereby increased 
their value to the extent of £5,000,000. Thus the result has been 
remunerative in the greatest degree, but it has been more ; it has 
made the district extremely healthy and decreased its mortality. 

The wood grown has b^n chiefly cnt up for sleepers and tele- 
graph posts, nearly 60,000 of the latter being used last year alone. 
The chielfftevenue is, however, said to come from the turpentine 
tapped from the pine trees, the profits, though now diminished, still 
being very greaL Other interesting particulars may be gathered 
from the extract published last week. 

We again prominently call attention to this matter in these 
columns in the sincere ho{ie that it may meet the eye of some of our 
Pafriiamentary representatives, and stimulate them to get some- 
thing done by Government towards the re-afforesting of the waste 
lands of Ireland. 

It is puzzling the rulers of Ireland at the present moment to 
know the proper description of remunerative public works to adopt, 
not only to enable the inhabitants of the poverty-stricken and 
fumiue-threatened districts to tide over the hard winter now star- 
ing them in the face, but to lienefit the country permanently. 

In our opinion, if Government were to plant a few thousand 
acres of these mountain sides with larch and fir timber, it would 
not only give a large amount of employment in those congested 
districts, but prove reproductive in a few years, and also beneficial 
to the climate. In the lower districts the poplar, ash, and sycamore 
and beech can be planted, and all this class of timber is getting 
more into demand for manufacturing purposes every day. 

At the present rate of felling timber in Ireland, it will be com- 
pletely swept away in less than a quarter of a oentunr, t»d the 
climate and health will be much affected by this wholesale deforest* 
ing of the country. Surely Government, with all its great re- 
sources, ought to be able to do a great deal. 

Mr. Balfour has stated his anxiety to develop the interosl re- 
sources of the country, and this would open up a souroe of ttmlo 
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and give a large amoant of remtinerative employmeat in the very 
districts where tillage is a moral iini^sibility. In plaoes like 
Olpbert’s property in Donegal, where the entire lands are covered 
with huge boulders and swampy morasses, planting would be a 
boon and make shelter and increase the trade by opening up new 
sources of wealth, such as charcoal manufacture ; turpentine, rosin, 
and tar can be made as well in Ireland as in the forests of France, 
Germany, Russia, or America* 

The Government are going to make new roads and light railways 
into those districts ; let them also give our suggestion their earnest 
consideration, not in an ignorant or heedless manner, but let a 
School of Forestry be established and the proper description of 
trees be selected to suit the climate, and the trade requirements 
of the present day. In a few short years, with judicious manage- 
ment under skilled foresters, it will repay a hundred-fold all the 
outlay upon the project, in addition to giving plentyltf employ- 
ment, inftead of mannfacturing paupers by giving alms, or driving 
the poor people into those demoralising institutions, the so-called 
workhouses,” or, failing that, emigration. Ireland at the time of 
the Norman Conquest was covered with oaks, firs, and all descrip- 
tions of timber, and down to the reign of Queen Elizabeth, when 
the forests were so dense that roads had to be out through them 
for the passage of troops ; and now there is scarcely a proprietor 
but ib cutting down ruthlessly, and not planting a single tree in 
place of what he is sweeping away wholesale. On a particular 
estate we could name, the former proprietor, on the advice of a prac- 
tical man, planted his lands, which were very mountainous and 
hilly, with larch, spruce, and Scotch firs, and other timber ; this 
idea was suooessfully carried out, and this was barely fifty years ago, 
and it is a fact that those plantations have paid the estate over 
£50,000 since, and will, for many years to come, prove a source of 
lucrative return to the proprietors, besides a great gain in employ- 
ment to the neighbourhood. This gentleman’s example has, un- 
fortunately, been very little followed in Ireland, but we contend 
that the Government of every country are bound to consider the 
important question of forestry, and as onr own Government are 
actually doing this in India and other colonies, would it not be as 
well to look closer home and do something in Ireland, which has 
millions of waste lands fit for no other purpose but tree-planting ? 

Tubsbb and Indian Dtbb.— The paper read a few weeks ago 
by Mr. Wardle of Leek before tiie London Society of Arts wiU 
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oome as a surprise to most people. We ourselves, among others, 
have from time to time dttivn attention to the capabilities of the 
tusser cocoon, if only the diifiotiities in reeling and dyeing could 
be overcome, and we looked forward to the results of the visit 
paid by Mr. Wardle to India six years ago with pleasurable anti-* 
cipation. No one conld have predicted, however, that the pro- 
gress made since then in improving the methods of manufacture 
and establishing the product as an important article of European 
commerce would have been so great as it has. Mr. Wardle’s first 
achievement was to discover a method of reeling tusser silk, which 
had hitherto always been found to snap* This he did by soften- 
ing the cocoons^a process which proved so effectual that an In- 
dian tusser cocoon has since^ been known to yield an unbroken 
thread three-quarters of a mile long. Then came the even more 
difficult problem of dyeing, which had for many years baffled Mr. 
Wardle’s^ather, one of the most expert of English dyers, but 
which the son soon succeeded in solving by dint of a carnul study 
of the physical properties and structure of the tusser fibre. The 
result is that tusser, which only a few years ago was absolutely 
useless in the European market, is now in great demand, not only 
in England, but among the highest class of Lyons manufacturers. 

The triumph, ” Mr. Wardle told his audience, of the suc- 
cessful tusser silk manufacture is complete. The fibre takes high 
rank, and can be, and now is, extensively used to economise the 
cost of artistic and very beautiful cloths.” Unfortunately up to 
the present most of the advantage of Mr. Wardle’s discoveries 
seems to have gone to China ; but as the tusser worm is to be 
found in the forests in all parts of the Indian continent, there is 
no reason why this should continue to be the case. Incidentally 
Mr. Wardle pays a high compliment to Indian dyes, which) he de- 
clares, give results in tone and permanence absolutely impossible 
with any artificial dyes.” It seems that when he in India in 
1885 he paid a visit to the Saharanpur dyers, and was told that if 
ho would come and establish dye and print works on the English 
system, both master and men would work for him. He could not 
do this ; but he seems to have made some recommendations to the 
Government of India which it has failed to act upon. If, ” he 
Bays, “ they had followed up his work in a prompt and thorough 
way, Europe would now be doing a large business with India in 
dyes for all their bon teint purposes. ” It is to be hoped Govern- 
ment will find means to remedy the omission as soon as may be* 
We have allowed India to be flooded wlfch nti jljn ft ||bominatfo**| hut 
we might undo much of the harm done, or at all events bareu 
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compensating gain, if Mr. Wardle’a advice were taken. Since 
1885 he has naed Indian dyes for almdit all his work, and so pro- 
bably would other {^reat silk manufacturers throughout Europe, if 
the matter were only properly pushed.— Indian A^nculturiat. 


Effect of Rolling on Land.— The conclusions of Prof. King, 
of the Wisconsin Experiment Station, are as follows regarding the 
rolling of land: — 1. Rolling makes the temperature at one and a 
half inches below the surface from one to nine degrees Fahr. warm- 
er than similar unrolled ground in the same locality, and at three 
inches one to six degrees wanner. 2. Rolling land by firming 
the soil increases its power of drawing water to the surface from 
below, and this infiaence has been observed to extend to a depth of 
three feet. 3. The evaporation of moisture is more rapid from 
rolled than from unrolled ground, unless the surface soil is very 
wet, andMhen the reverse is true, and the drying effect of rolling has 
been put to extend to a depth of four feet. 4. In oases of broad- 
cast seeding germination is more rapid and complete on rolled 
than on unrolled. It was 68 per cent, greater on rolled. Greatest 
in dry and least in wet weather, and weighed about two pounds 
per bushel the most. Rolled oats yielded a trifle over two bushels 
more per acre. 


Insecticides. — ^The following notes by Dr. J. C. Neal, the ento- 
mologist to the State Agricultural College, Florida, U. S. A., 
will be found of interest Nothing has been done in practical 
entomology that has shown better results than the use of emulsions 
containing kerosene or insoluble poison held in suspension, and 
their application to infected plants in a fine spray by various atomt 
sers and spray pumps. With one of these machines, an insecticide 
can he brought into contact with the insect, and its feeding ground 
thoroughly impregnated with poison. It is needful that the spray 
be very fine, and that it be applied with force to reach every 
infected part, or the hiding-places of insects. For cases like in- 
fected buildings, as chicken-houses, that are usually very dlficult 
to keep clear of mites and tick-fleas, the spray of oarbolised white- 
wash, tobacco, kerosene, oil of Tansy, Ac., is easily applied. 


Burnt Earth.— This material is very useful to the cultivator who 
has a cold or stiff soil to deal with, as it promotes the drainage, 
and is specially useful where liquid manure is applied, the noxious 
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Bubstanoes inimical to plant life being eliminated, and the aoil 
made much warmer and i#her in potash, lime, phosphoric acid, 
carbon, &c., ingredients which increase greatly the fertility of the 
land. Burnt earth dressing will prevent the cracking of the surface 
during dry weather by rendering it less adhesive, and therefore 
not so liable to cake. We use a large quantity of it here for mix- 
ing in the vine and peach borders, for roses, &o«, under glass, and 
outside for herbaceous plants, and it is found to be useful for all 
of these ; in fact, I have not the least doubt that it would prove 
beneficial to all kinds of plants here, and also wherever the soil is 
stiff and cold. If used in the proportion of one part burnt earth 
to six parts soil, and well mixed, it makes a great difference at 
once in the working of the latter, and is, in fact, the best thing 
that can be applied for the purpose ; other materials that are often 
used for keeping soils open, such as sand, coal ashes, lime rubbish, 
&c., do not give such good results because they tend to impoverish 
instead of enriching the soil. A good instance of its utiKty is to 
be seen here at the jiresent time ; the borders are being renewed 
in our large Peach-house, because they were not properly made 
when the bouse was built, and some four years ago I had a quanti- 
ty of burnt earth worked in amongst the roots of the trees on the 
coldest side of tlie house. These trees now lift with a nice lot of 
fibrous roots ; the soil comes away cleanly, and in good condition. 
The soil of the oj)posite border, which has not been treated in the 
same manner, has become sour in many places and the tree-roots 
have not many fibrous roots. 

I have not had the opportunity of trying its effects on light 
8 )ils, but imagine that it would benefit them also if used in a 
smaller quantity ; it would certainly improve any that might be 
overcharged with nitrogen through excessive manuring, Ac., and 
during dry weather it acts as a reservoir for moisture when placed 
beneath the surface. 

The best time of year for preparing it is during a spell of warm, 
dry weather, everything burning freely when dry, and earth being 
no exception to the rule ; but it is possible to burn it under any 
circumstances by using a larger quantity of fuel. 

1q this, as in all other operations, very much depends upon get- 
ting a good start. We generally get some large tree-roots, or 

butts,” which have been sawn off, or some large logs out into 
lengths of 3 to 4 feet, and a small quantity of sticks and straw to 
get a good body of fire as quickly as possible. The small stuff 
soon burns out, but when the larger pieces get well alight, some 
bosh prunings, Ac., are thrown on it in order to keop the soil froin 
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settling dowD too close to the large logs, and as soon as the fire 
burns partly through this covering, some soil may be put on. This 
should be done gradually at first, so as not to overload the fire ; 
but when all the heap has had one good covering of soil, and the 
fire is seen to be making its way through it, some coal-dust should 
be scattered all over, and another lot of soil put on ; after this is 
burnt through, the heap should be ready to draw ’’ by opening 
out the middle, so as to spread the fire, and get a good base of 
ashes. This is best done by what is called a muck drag ” in this 
part—an iron tool with two or three prongs about 9 inches long, 
shaped like a Canterbury hoe ; after the fire is well opened out, 
another old log should be put in the centre to keep a body of fire 
going on, some more garden refuse placed over this, and then more 
soil added. 

The heap by this time should be a large one, and in dry wea- 
ther will bum almost anything with little further assistance ; but 
if the soil is v^et and the weather rainy, some coal-dust or old 
pieces of timber should be added occasionally so as to keep the fire 
well alight. The best soil for burning is a rather light loam from 
a pasture, cut in curves about 4 inches thick, but this is not easily 
obtained hy many persons, and the best that can be had must 
therefore suffice $ clayey soils will not do, as they bum too lumpy 
and require softening afterwards, and very sandy soils would most 
likely run down too fine to be of much benefit : old fruit borders 
that have got sour or worn out will answer well for burning, and 
refuse from the potting benches, if free from crocks, prunings of 
fruit trees, &c., make first-rnte ashes if burned up in this manner ; 
hut this is, properly speaking, charred refuse, and does not come 
under the heading of burnt earth. — W. H. Divers, Ketton Hall, 
Ktaniford. — ijardene^'9^ Chronicle. 


A CRY FROM THE FORKST DEPARTMENT IN MaURAS.— Tlmt the 
Madras Forest Department is very much undermanned has been 
for a long time widely admitted. The Board of lievemie and 
Government have at last seen this. Proposals for a considerable 
increase in the subordinate establishment have been recently passed 
by the former, and we trust will shortly be sanctioned by the latter. 
But are we or shall we lie any better off than before. Between 
the proposals for increased estahishment being called for and their 
Bubmhsion, Government has made a complete volte face in its forest 
policy, and has ordered that all unreserved land should be brought 
under our direct control ns reserve forest, thus doing away, with a 
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BagRoifcy to be commended, the idea of village forests, which idea, I 
may note in passing, has been strenuously opposed by Forest officers 
from the very beginning. This new Government order then will 
increase the forest area under our direct control by about 15 per 
cent. The increase in establishment will be about 10 per cent. 
Our last state then is worse than our first. There is not an officer 
in the Department who is not overworked ; or if he does not allow 
himself to be so overworked, is not allowing his charge to go from 
bad to worse. But blame can hardly be attached to him, there being 
a limit to every one’s capabilities. All we have attained in Madras 
after 25 years of existence is simple protection, and that not infre- 
quently the most incomplete. The forests which are worked on 
any regular method of treatment can be counted on the fingers of 
one hand. The permit system, too, still fiourishes in all its full per- 
nicious splendour in most districts. Briefly, by this system a man 
takes a permit to cut a tree, he goes into the forest "and takes the 
best and straightest be can, with of course regard as to iis 
exploitability ; he rightly in his own interest takes the best he can 
for his money. It wants no technical training to see that this must 
mean eventual ruin. With very few exceptions, our forests are in 
very little better condition than they were when we took them up, 
and that little is due to more or less successful protection by which 
seedlings and coppice shoots have asserted themselves. In our 
present state not only is it absolutely impossible to work our charges 
on some at least tentatively definite method, but the unpopularity 
of the Department, both with educated natives as a means cf em- 
ployment and with the people generally, may be attributed to the 
same cause. To take the latter first, if our controlling and execu- 
tive staff were quadrupled, in which case even there would not be 
too many, and forests worked systematically, supply would exceed 
demand, with the result that the wants of the people for timber, fuel, 
bamboos, and grazing would be fully and cheaply satisfied. If an 
officer, however, now asserts himself, and refuses to allow his charge 
to be ruined by the permit system, a bowl of indignation is raised 
on all sides, to which of coarse Government, which is primarily 
responsible, has given some heed. Forest revenue is quite in its 
infancy. What is wanted is more men, more pay, and better 
prospects throughout the Department to make it n^ only one of 
the most profitable, but, what it is not at present, the most popu- 
lar with the people. Its unpopularity as a service among* natives 
and JSurafoians is due to the extremely hard and unhealthy liil they 
lead, or ought to lead, oombiued with poor pay and proepiot** 
Figbiy per cent, of the charges under subordinates are two or 
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times too large for them. This neoeasitates constant aotivifyi both 
walking and riding, wliioh as a Ter j general rule does not oom- 
mend itself to the educated man, who has perhaps half rained hia 
constitution to pass the multitudinous examinations which Govern- 
ment insists upon as tine qud non for employment. Let me con- 
clude hy quoting the words of an eminent French forester, who 
says Let each generation, let even each Forester, perform faith- 
fully his duty of leaving his forests in a better state than that in 
which he received them, and very soon, in respect of forests, India 
will have nothing to envy the rest of the world. It resto with 
Government to make this progress possible/ J/adras 


Fious BLAsnoA, Bl.— The Ficue elaetiea is distributed over Assam, 
Java, and probably other Malayan countr^ies ; it is cultivated in 
Malabar, and is the chief, if not the only, source of Assam and 
Java caoutchouc. ^The caoutchouc supplied by this tree is only 
second in importance, as an article of export, to that ot the celebrat- 
ed Hevea brazilimtie of the Amaason Valley. THe tree is of similar 
growth in almost every respect to the Abba” tree (Ftcus VogeUi) 
of Yoruba, and would doubtless thrive excellently in the moist 
climate of the West Coast of Africa. Thq preparation of the 
caoutchouc is similar to that of the rubber ” of the Landolphia 
owarieneie of West Africa. Such of the milk as flows freely is 
coagulated by boiling, but the greater part is allowed to dry on the 
tree, from which it is stripped when sufficiently evaporated to bear 
handling. The value of good and fine Assam caoutchouc was 
quoted in 1887 at from 2s, to 2s, Id, per ^und, and in the quantity 
annually shipped to the United Kingdom it would appear to com- 
pare favourably with the Para rubber. The seed of this valuable 
tree, which has been supplied through the kind offices of the Indian 
Government, is now being cultivated at the Botanic Station of 
this Colony, and young plants will be available for the public in 
n short time. As little or no skill is required in its cultivation, 
it is to be hoped that it will soon establish itself in this Colony and 
the neighbouring States. 

Brief account of how rubber trees (Ficus •slastiM) are grown 
in Assam. 

The seed ripens from January to March, when it is collected as 
it falls off the tree and afterwards dried in the sun. It is, properly 
speakiig,' the fruit, and consists of small figs, the siae of a 
These at the time of sowing are broken between the hands, and win 
ooed thus mixed with the particles of the frait is sown without 
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any attempt to clean or aeparaie the seed. Germination takes* 
place sometimes only three months after the seed has been sovni 
and as it is very small it most be sown on the surface of the soil 
onlyi bat otherwise jast like the seed of any other plants ; it 
requires as maoh light as possible from above ; side shade is an 
advantage. The seed can be sown on beds, or in boxes or flower 
pots, but it is most essential that the drainage of the soil be perfect, 
and the earth never becomes soaking wet, whilst on the other hand 
it should neither be allowed to become thoroughly dry, but be 
kept always moist. As the seedlings are very small, at first thqr 
must be treated with great care, and drip from trees above the 
seed bed must be guarded against ; the soil must be kept loose, and 
open vegetable mould is the best soil. When the seedlings are 2^ 
inches high they have formed already a little thickened root some- 
thing like a small carrot, and can then be transplanted very safely ; 
this should be done on to a properly dug nurseiy bed, mil 4rtbMd, 
and the seedlings should there be placed abo^ one foot in lines 
also a foot from each other. After the seedlings have become 1-2 
feet in height they are very hardy, and can be transplanted at any 
time of the year, bat as the deer are very much after the leaves of 
the rubber trees, and to avoid the great expense of fencing in our 
plantations, we have^f late years transplanted the young trees a 
second liine in nurseries giving them more room, say, 84 feet 
square each plant, and let them grow until 10 to 12 feet high) when 
they can be put out into the plantation without fear that the deer 
will destroy them ; they require, however, a strong stake each, as 
the deer will bend the young trees down with their horns if not 
staked. The seed of Ficus elastica, where the tree grows naturally 
in the forests, germinafts almost invariably in the forks of trees, 
80 to 40 feet and more above the surface of the ground, and the 
young trees grow in oonsequenoe for some 6 to 10 years as epi- 
phytes, after which the aerial roots reach the ground, and increase 
rapidly in size, until some of them reach a girth of from 4 to 6 
feet ; they are very numerous, and it is not uncommon at a later 
age that they are thrown out also from the upper branches 60 to 
80 feet from the ground, being first as thin as whipcords, but vary 
soon increasing in size after they have reached the ground { it ihae 
frequently happens that the tree on which the young frublm liod- 
ling first germinated is killed by the more vigorous gvowing 
slastica, which in this respect resembles the well known Banyan 
trce^ and is one of the largest growing members of our miSMliiM 
in' Aisam. It reqnirei •& «xoeediaglj damp atmoiplMre to d* 
and therefore thrirei hMt et the foot of the moontaini, or M C* 
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monntaifis themselves up to an elevation of 8|000 feet. It is met 
with also at a higher elevation, but not so vigorons, and at 5,000 
feet it is liable to be injured or killed by frost. ^ Seedlings of FievM 
ekutiea planted in the forks of trees in the forest are very dlftonlt 
to attend to, and they in consequence often become dry about their 
roots, whioh retards their growth if it does not kill them ; for tipse 
reasons the rubber trees planted on the ground have grown nmoh 
better in the Assam plantations, and the latter mode of planting 
has therefore been adopted almost exclusively ; they are not planted, 
however, on the ground in the common way but on small mounds, 
8 to 4 feet high, of earth, and the cut wood and rubbish close at 
hand, which suits the epiphytal habit of growth of this tree. These 
rubber trees can also readUy he propagated from cuttings, if only 
perfectly ripe young branches or shoots are used ; but young trees 
so rais^ never are so hardy as the seedlings, and do not make 
equally good growth afterwards. To ensure the greatest possible ‘ 
amount of moisture in the atmosphere, the plantations of Fieus 
eUiBtioa have been made in the moist evergreen forest near the foot 
of* the hills, through which lines 40 feet in width were cleared 100 
feet apart from centre to centre of the lines, thus having 60 feet of 
forest standing between the lines ; on these cleared lines the mounds 
for the planting of the seedlings or saplings are thrown up at dis- 
tances of 25 feet apart. Care has to be«ta^n afterwards to prevent 
the forest trees left standing closing in above, over the lines, and 
the rubber trees planted on them, whioh they have always a ten- 
dency to do, and which, if not guarded against, is very detrimental 
to the growth of the young rubber trees. The undergrowth, which 
springs up on these lines and grows mpst vigorously, has also to 
he cleared two or three times in the year for the first four or five 
years to admit air for the young rubber trees, but beyond this, and 
the putting ocoas^nally some more earth into the mounds, nothing 
is necessary. The lines on whioh the rubber trees are planted are 
out in an east and west direction, so as to protect the young rubber 
trees against the strong sun in the middle of the day ; the atmos- 
phere also keeps moister in this case than if the lines were out 
south and north. High ground is always best, and swampy ground 
where water lodges should he avoided, but the tree grows very 
well on alluvial flats on the bauks of rivers, even though this be 
inundated for a4bw days onoe or twice id the year. 


D*bp Dtrmu LtaBivrL0t»i9DHi,W< When Doeton dinjcne, who 
shall deokla T* qoestioft may be Mked oleo in regud tp Agrt 
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osltarlsts, for disagreement among Skiem is not uncommon. Bi* 
peoiallj is this the case in Regard to Indian agriculture, and it is 
to an important jj^oblem in respect to this that our present re- 
marks apply. Our readers will remember that in a paper which 
we published a few days ago, Dr. Yoelcker had something to say 
oil the subject of shallow ploughing. Differing from those who 
think and assert that what comes from the West is good, that 
from the East bad, Dr. Yoelcker spoke in favour of certain Indian 
agricultural practices. None received higher commendation from 
him than, surface ploughing. After bringing the water to the soil 
there remains the problem how to keep it there. Indian soils, 
observes Dr. Yoelcker, are normally dry, English soils wet. In 
this, apparently, he finds cause to discard English systems, and 
to consider whether the native system of shallow ploughing, or 
rather scratehinff the ground, is so very wrong as would-be impro- 
vers have made it out to bo.” He finds a plausible argument in 
favour of the native plough, an^ considers that the use of a furrow- 
turning plough would involve the loss of a great deal of the*^pre- 
oious moisture. If the soil were at all stiff, the slice turned up<by 
an English plough would, he asserts, speedily become baked in 
the hot sun and remain a brick rather than soil. On the other 
hand, the native plough pulverises the soil, and the repeated going 
over the land enables the cultivator to get that fine tilth which is 
essential to him, and thereby he does not lose the moisture.” In 
addition to this, Dr. Yoelcker considers that the native plough is a 
more effective weed exterminator than the English, as the former 
tears them out, whereas the latter turns them over, so that they 
get buried and spring up again. 

This is the theoretical view taken by Dr. Yoelcker. As a con- 
trast to it we offer remarks made and a scheme put forward by 
Mr. R. Sewell, Collector of the Bellary District. Without asserU 
ing that this gentleman’s opinions are at all more^ractical, we may 
point out that he submits them to a practical test. The result of 
his proposals should be a nearer approach than has yet been made 
to the settlement of a vexed question ; and the words of Mr. Sewell, 
as an authority who has long evinced a great interest in and stu- 
died Indian agriculture, are worthy of very careful consideration. 
Mr. Sewell is a believer in deep ploughing. Without awaiting 
Yoelcker’s report, he seeks to oonvinoe the ryots of Bellery that 
deep ploughing is superior to the current Indian system, lii order 
to do this, he proposes to conduct some practical exporimouts* 
That deep ploughing is more costly than shallow ploughiogi ho 
admits ; but he asserts that it will, in the long run, bring hi u 
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larger return, and amply oompeniate^he enltivator for the money 
6rst laid out* And to support his belief in deep ploughing, he has 
before him the fact that cultivators imhis district are slowly resort- 
ing to it. The heavy English plougbThhs to bb used, and six yoke 
of country oxen are required to draw it. Yet it is stated^that the 
ryots near Bellary are already fully aware of the benefitsto.be 
derived, and pay as much as Rs. 10 per acre for deep ploughing. 
They find that the land so ploughed, even only once in six or seven . 
years, gives an increased oifttum to such an extent that not only 
are expenses speedily covered but a large profit results even on 
poor lands. Here, then, we have a positive statement based on 
practical knowledge. But it may be assumed that the advantages 
of deep ploughing have not ybt been placed beyond a doubt in the 
minds of cultivators, or it would be unnecessary for Mr. Sewell to 
propose to have further experiments conducted in order to con- 
vince them. The question between the two systems must, thero- 
fore, depend greatly upon the result of these new experiments. 
The Agricultural Department hatf approved of them, and in a 
short time there should be some practical data to go upon whether 
to controvert or to support the assertions of Dr. Yoeloker. No 
two opinions courd be more directly opposed than those of this 
gentleman and Mr. Sewell. What the former thinks of light 
ploughing in reference to. water supply has already been stated. 
His remarks are quite at variance with those of Mr. Sewell, who 
appears to be certain that under deep ploughing scanty rainfall 
will bo more fully utilized as the rain will soak into the ground 
instead of running off to the surface into water-courses. This soak- 
ing in, it may be added, would strengthen the sources of water- 
supply in villages, both springs and wells, and would improve pas- 
turage. 

Theoretically, this statement is open to criticism, as much de- 
pends upon the tfmount of rainfall. A very scant fall could hardly 
be expected both to refresh the soil and to sink to the sources of 
wells, &o. But as an opportutilty is to be given to judge by prac- 
tical results, it is unnecessary to theorise. What Mr. Sewell pro- 
poses to do is this : The consent of the ryot will be first obtained, 
and then a quarter acre of his field will be selected and marked 
out. This is to be deep ploughed, the remaining portions being 
treated by tbe ryot in the usual manner. After ploughing the 
whole field is to be cultivated as usual, and at harvest time ihe> 
creps on the deep ploughed section are to be out and threshed ee* 
parately, and the outturn will be measured and compared with that 
of the other portion of the field. It is expected that the result, 
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calculated per acre, will praotioaUy pvave to all ryots of the villal^e 
whether or not it will be woifeh their while ip use the deep plough. 
If the result, as is anticipatedi be yery fayourable, the only praoti* 
cal proof of the merits of ploughing will have been furnished. 
The portions selected for experimental cultivation are to be in a 
prominent part of the field, so that passers by may have a daily 
opportunity of noticing whether the crops in them are of more 
rapid growth, richer or taller than the crop round about. The result 
will be watched with interest by sMUy other people as well, but 
probably one season’s results will offer no reliable proof of the ad- 
vantages or disadvantages of deep ploughing. Exhaustion of the 
soil is a point that must not be overlooked, bj^ it would hardly be 
fair to conclude from one year’s retutns that either system was 
superior to the other. We are not aware if Mr. Sewell contem- 
plates conducting practical experiments for more than one season. 
Unless he does, his proposal will be open to damaging criticism, 
and his scheme will not serve to establish beyond dispute that 
which he seeks to prove. With' this qualification, we consider his 
proposals well conceived and likely to result in lasting benefit to 
Indian agriculture. For there is no cultivator, be he ever so pre- 
judiced, who will hold out against the evidence of his own eye- 
sight, and the pressure of the competition that will certainly 
spring up in regard to deep ploughing should this be shown to be 
advantageous . — Madras Times* 


Dr. Voelckeb on Forests and Agrioultube. — The next point 
of striking importance in the external surroundings of agriculture 
is the supply of wood for timber and fuel, and the provision of 
grazing by means of those forests which still remain to the country. 
There can be little doubt that India in the past has suffered great 
detriment both as regards its climate and its agriculture by the 
reckless devastation of wood and forests which has until within 
recent years been allowed to ge M unchecked. It is therefore a 
matter of much satisfaction that now, late though it be, the charge 
of the forests has been put under a responsible department and 
that they are being preserved for the benefit of the State and the 
welfare of the people. Not that the work is complete, npr that 
reservation of forest land has been effected without considerable 
friction from an increasing population which presses its cultivation 
tip to the limits of the forest area in the endeavour to find room for 
itself. But it is equally certain that the native, if left to himself, 
would as speedily exterminate what remains as he has done in the 
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past, whether by wholesale^clearanoe for cultivation, or by ex- 
cessixp grazing with cattle, and, worst of all, by the destructive 
herds of goats. Then, but only w^n too late, would the dis- 
covery be made how important is th^ Mation which the^ forests 
hear to agricnlture, and how essential to the latter the forests really 
are. 

The spread of cultivation to the limits of the forests has altered 
in great measure the scope of the Forest Administration. The areas 
under its control must be molw used in the direct interests of agri- 
culture, and that, as far as possible, not only a timber supply for 
the great works of the country is needed, but also that provision 
of wood for agricultural purposes and for fuel, as also of fodder and 
pasturage for cattle, %rms part of its duties. That this is so is 
only fully understood when it is remembered what the raiyat^s 
difficulties are in the way of providing fodder for his beasts, and 
when it is explained that, while the only really available source of 
manure is cattle dung, this is largely burnt as fuel, and is thus lost 
to the land, simply because there is not a sufficiency of wood avail- 
able to take its place. This agrienltural loss might to a consider- 
able extent be met by the extension of the wood supply of the 
country, and steps in this direction are being taken both by the 
Forest Department and the local authorities of towns. The impor- 
tance of provision of pasturage and shelter for cattle in times of 
di ought is very great, whilst in holding up the soil and preventing 
its denudation by the unbroken flow of water over its surface, the 
covering of the ground with trees and herbage has an indirect 
bearing upon the climate of the heated regions. In the course of 
a journey one frequently passes vast open but perfectly barren . 
spaces over which large herds roam ; these are not the U8ar plains 
referred to previously, but they are the village wastes,” the com- 
mon property of the villagers, and melancholy examples do they 
afford of what the cultivators would, by excessive stocking and 
over-grazing, do with the rest of the land now under forest, were it 
left to their unchecked control. ^ 

1 have briefly touched on the supply of manure to the land. Of 
this, as stated, the only really available source is the cattle manure 
produced on the holdings, and of it a great part is lost owing to its 
being used as fuel in the absence of wood. In Indian agriculture 
manure by itself is not sufficient ; water is needed along with it ; 
nor is water by itself enough, manure must go with it ; the two are 
in fact interdependent. Could the raiyat have both of these where 
there is need of them, he would be behind none in the results of his 
cultivating skill and diligence. 
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Rbolamation of Usar and Bbh Soils. — Among the most import- 
ant operations carried out <by the Department of Agrioultgre in 
the North-Western ProvincQ^ is a continuation of the experiments 
^ith tfie view of reclaimii^ usar land. While a part of the land 
has been left to bo worked by the Irrigation Department, four 
plots have been retained under the control of the Agricultural De- 
partment. The Juhi plot, measuring 102 acres, has now, it ap- 
pears, been under observation for eight years. It was originally 
a plot of bare usar land within iwa miles of Oawnpore, and was 
acquired at a price of one rupee per acre, including which it has 
cost altogether lis. 2,179 up to date. It has been fenced with 
posts and pillars and ditches and planted with trees, which have 
been regularly watered. The theory of the experiment was that 
by means of simple enclosure for five or six years the soil would 
be so improved that an annual income from the sale of grass of 
lis. 100 from the 100 acres would be obtained. It was also hoped 
that babul and other hardy trees would eventually spring up, and 
that in time a fuel and fodder reserve would be formed at but little 
cost. The results are said to luuM been disappointing. Enclosure 
has unquestionably induced a vigorous growth of grass, and the 
grasses are slowly improving in quality. But the staple growth 
is still the common usar grass, which dies down after the rains, 
and which, though largely eaten by cattle, is not nourishing. As 
to trees, numerous sowings have been tried, but they have for the 
most part ended in failure, and those plants which have struggled 
into existence are stunted and of slow growth. During the past 
year this plot yielded a small rent of lis. 50 on a part of the area 
which was let to a grazier at the end of the rains. It is now 
proposed to try cutting the grass and stacking it for sale in De- 
cember and January. Whether or not the experiment prove 
eventually retnunurativo, it would bo a mistake to abandon it as 
yet. The annual expenditure is very trifling, and it is obviously 
very desirable for scientific purposes that cliangos in the character 
of soil regarded as unculturablo, resulting from simple enclosure, 
should continue to be observed.'^ The Ainraman plot, consisting 
of 52 acres, adjoins Juhi, and was also taken up eight years ago. 
It was fenced in and originally treated in the same way as Juhi, 
but in 1885 the Assistant Director was allowed to try the ex« 
periment of manuring and deep ploughing. This involved an 
expenditure of Rs. 8,558, and brought in an income of Bs. 6,575 
from different sources up to the 30th September, 1890, leaving a 
deficit of Rs. 1,983. But 35 acres have been reclaimed, of which 
25 acres are let to tenants for Rs. 196 a year, and 10 aores are 
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Still under direct management. Against the difiEerenoe of Bs. 
1,983 are, however, to be set off the value of the improved plot^ 
of the wire fencing, and pf the substantial fafhi buildinjpi. The 
Assistant Director also argues, and with force, that the total ea- 
penditnre properly includes charges incurred iu the first three 
years in the attempt to form a fuel and fodder reserve. The plot 
is to be sold as soon as a pending question as to the future supply 
of canal water to the plot has been settled. But the largest mea-> 
sure of success as yet has been achieved at Chcrat in the Alighur 
District. Here an user plot covering 242 acres was originally 
maintained as a fuel and fodder reserve, and numerous tree-plant- 
tng experiments were tried. It was subsequently divided into two 
portions, one of which has been kept under grass and the other is 
being brought under cultivation by manuring and deep plough- 
ing. The fuel and fodder experiment has cost Ks. 3,941, and the 
tillage reclamation experiment lis. 4,453. Already about 20 acres 
have been successfully brought under the plough, and dtfring the 
present ‘rainy season 30 or 40 isihreB more will be broken up. A 
herd of ctatle has been bought and is kept to ensure a sufficiency 
of manure, and it is said to be likely to do more than pay its way 
by the sale of milk and butter and of young stock. The neigh- 
bouring zemindars at one time scoffed at the idea that the usat 
land could ever be made to yield a blade of corn. The reclaimed 
fields can now, it is said, be let for Rs. 4 and 5 the full bigah, and 
the farm has often been visited by persons interested in the expe- 
riment. The Director of Agriculture considers this one of the 
most important and hopeful enquiries the Department has in hand. 
The Cherat usar plot is situated in a tract infested with reh^ and 
under the influence of a raised water level (due in all probability 
to the canal) and a miserable system of cultivation, reh is steadily 
sj)rea<ling in the neighbourhood. Indeed, this Cherat plot itself 
was, when the Department took it over, thick in many places with 
a saline deposit. If by means #f deep ploughing and manure the 
salts can be kept down, the result will only prove the truth of the 
view which Mr. Medlioott, a late head of the Geological Survey, 
expressed at the lUh Conference of 1878 that deep cultivation, by 
loosening the subsoil, enables the salts when in solution to escape 
to the underground waters. The progress of reh is the most 
serious agricultural danger of the canal districts of the North- 
Western Provinces, and any light that may be thrown on the 
problem must obviously be regarded as of the utmost importance. 

2i 
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AuTOBiOGBAPHY OF A Teak Trbf.— There is no need for me to 
saj anything about my family : the public know the oharaoteristies 
and the worth of the older to which 1 belong. Why I if it had 
not been for the services my ancestorl have rendered to man, I 
think I should be quite safo in being of the opinion that civilisa- 
tion would not have advanced to the stage it has reached. Just 
imagine the world without its boats and yachts, its ships of mer- 
chandise and of war ! True, other trees like the oak would answer 
as well ; but the oak, although a useful and very sturdy fellow, is 
BO scarce, and covers Such a narrow range, comparatively speak- 
ing, while we teak trees are a prolific family and are infinitely 
more useful. We are sought for all over the world. I dare say, 
you, my reader, are now reading this at a teak table, seated on a 
teak chair, and after your day’s work is done, you will probably 
drive home in a carriage in which a great deal of teak has been 
used, ascend a flight of teak-wood stairs, and retire to rest on a 
teak-wood cot. Ton see, we are so smooth-grained and take so 
kindly t& the attentions of the artisan, and resist the attacks of 
insects so well, that our* value is very great indeed. It would be 
throwing words away to enumerate our good qualities ; they will 
be gladly admitted by all right thinking people, even those pre- 
judiced folk with a country bias. But alas I there are others who, 
while showing their appreciation of our utility, still look upon us 
as mere money ; they are mercenary creature«», who think of noth- 
ing but rupees. They have no affection for us ; do not care what 
our up-bringing is ; do not enquire what our grand proportions 
would be under proper training and encouragement ; have not 
the slightest interest in <hc disabilities under which we sufier, and 
care not whether our race is likely to continue or die out in the 
hard struggle for existence. The present alone occupies them, 
and if they can sell us to fill their pockets it is all they wish. 
Their motto apparently is : — “ After me the deluge. ” 

And so it comes about that I, from my retirement, am roused to 
indignant action and seek to place before the public the evils we 
undergo, and to suggest and pray for some amelioration of our 
woes. To introduce myself more particularly I may say that 1 
grow in the forests of Travancore, some 15 to 20 miles south-west 
of Fermaad. Pormaad, as every one knows or ought to know, is 
the sanitarium of Travancore, and I mention this because, if the 
relation of my troubles should touch the heart of some influential 
big-wig who holds in his hands the keys of power, he can easily, 
by stepping not much out of his way, satisfy himself that what I 
here assert is true in every detail. When I was sufficiently deve- 
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loped I wai oonscions of being a fine, straigbt-limbed, vigorous 
sapling. This was some 55 to 60 years ago only, and, strange to 
teU, I find myself now in a prematurely oondition, a broken- 
hearted, bent old fellow, ^^afiEbrding spectators a remarkable speci- 
men of arrested development. Every breeze that blows brings on 
a fit of groaning which threatens to put an end to an enfeebled and 
battered existence. If my enemies would but even leave me alone, 
and allow nature to work her wondrous care, I should not thus 
complain ; for although I am too old and broken to expect that 
hope will brighten days to come, yet memory gilds some days of 
the past, and at times I am not at all unhappy. Please pardon my 
garrulity ; it is the fault and the solace of age. We trees are a 
long-lived people, and my contemporaries, some few of them, are 
in the prime and vigour of life. Thirty years ago I was very 
proud of my upright stem with its promise of massive strength, 
my large fan-like foliage, and my symmetrical branches. In the 
months of April and May my blossom would appear, and my re- 
flection in a neighbouring stream gave me always unmingled satis- 
faction, and caused a glow of pride to pervade my entire frame. 
Although the flowers of our order are unscented and unobtrusive 
in colour, and notwithstanding that our family is indebted to the 
wind for fertilisation, still the bees would linger about us, and their 
pleasant hum was very soothing in the midday stillness of the 
forest. In the mornings quite a chorus of bird music, the notes 
of the Malabar thrush being especially distinct, would usher in 
the sun, and at night, bid him a jocund farewell. The sun was a 
friend in those days, and snugly sheltered amidst trees of all kinds, 
I used to welcome his warm rays, as they stole through the dense 
foliage of the giants overhead to kiss me. Besides the birds and 
the bees, there would often roam by Us, and rub his shoulders 
against us, and twine his trunk lovingly about us the lordly elephant, 
^ith his tusks which gleamed strangely white in the pillarred 
gloom. The white-buskined bison would startle us occasionally 
by madly careering, in herds of fifteen to twenty, through the 
undergrowth, while the Nilgiri langur would make the hills echo 
with his peculiar booming call. 

^ They were pleasant days indeed ; but the glory has departed ; 
birds, beasts, monkeys, comrades, the cool damp atmosphere, all 
are gone 1 I never knew the monsoons to fail in those days. I was 
in blissful ignorance of partial droughts, of the burning heat of the 
Bun ; of the loss of soil above my roots ; of irritating and plebeian 
thatch grass, of the dry water^oourse, of the cutting wind, of the 
burns and smoke of devastating fires ; and of the murder and sud- 
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den death which has oTeriahen thonsands of my kindred. Till I 
was 35 years old 1 never saw a human hein^jr ; but before I was 40 
they made more frequent incursions into our domains. I used to 
hear of oourse of their depredations and* iniquities ; we trees have 
a language of our own and whisper our secrets to one another, and 
although most mortals are too gross to understand us, to one who 
loves us and studies our ways we make ourselves quite intelligible. 
I heard and forgot, till one day a party of men encamped close to 
the stream near which I stand (now only a rivulet), and next day 
commenced their diabolical operations. It is necessary for me to 
tell you that the stream on the left bank of which I stand runs 
east and west, and my position was half way down the valley that 
it drains. First of all, then, there was a great deal of talking and 
shouting, and then the men settled to work. For days there was 
no noise of falling trees, only the repeated and monotonous cut, 
cut, cutting of the axe. I noticed with a tremor of delight that 
these hard-hearted wretches spared the more aristocratic trees 
amongst* us, such as wo teak, the members of the handsome rose- 
wood family, the delicate and blue-blooded sandal, and the benteak, 
a connection by adoption of our family. It was subsequently 1 
learnt that the Maharaja had prohibited our being felled; but surely 
it is a short-sighted policy to keep us from being cut down and 
yet allow all that is sacred to us, all that makes life worth living 
to go, and thus to deprive us of the environment that favours our 
full development. The men passed us aristocratically by and went 
on cutting higher and higher. When felling a forest, to save 
labour, the men commence at the bottom of a hill or a valley, and 
cut half through the trees, and, leaving them standing, proceed 
higher up the hill with every tree. There was another day of 
shouting and howling, and coo-eeing, and then a number of axes 
were employed felling a mighty Tfuani tree. I heard blni groan, 
1 saw him far above me, waver, totter, then with a scream and a 
thundering crash he fell headlong to ruin, and eventual combus- 
tion. A million lights danced in my eyes, a thousand thunders 
deafened my ears, and then— I lost consciousness. Better that I 
should have died in that grand carnage, better a sudden wrench 
and blank nothingness than a lifetime of repeated cruelty and ill 
treatment, with a crippled and sickly existence. But it was not to 
bo, and when I recovered sufficiently to realize the enormity of 
my misfortunes it resulted in such a shock to my entire system 
that I have been more or less utterly useless ever since. Just 
previous to the falling of the Thani tree I was in vigorous and 
lusty life ; two minutes later my spine was injured for ever, a 
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branch of an enormons ootton tree (Bomham malabarieum) fell 
across me and did me incalculable and irreparable injury. Had 
the branch slided off me again 1 should probably have regained 
my perpendicularity ; but it lay helplessly athwart me for a month 
and more, and gave me the permanent curvature of spine from 
which I have never recovered. All was in inextricable confusion, 
a jumbled mass of trunks, branches, twigs, leaves— a veritable 
chaos. I noticed that some few of us aristocrats escaped with very 
trifling wounds, and they, while sympathising with me, bewailed 
the loss of many mutilated and accidentally killed comrades. 
Days went by, the hot seasons scorched us and dried the smaller 
limbs and leaves of the prostrate slain. Then came a suffocating, 
scorching, blinding fury of flaming fire and smoke, — and life was 
again blotted out. I woke to desolation and despair, to blackness 
and the shadow of death. A further process of lopping and fell- 
ing and burning and then fencing — to which were sacrificed thou- 
sands of vigorous promising young trees outside the clearing — and 
then comparative quiet. The kindly clouds in pity refreshed us 
with a shower or two while the men tilled the soil and sowed it 
with paddy for the sake of one crop, for which a magnificent forest 
had been laid low. It was some time before I took an interest in 
anything, and then I observed that !Tature, our long-suffering and 
all-giving mother, had clothed the valley in a mantle of green, as 
if to hide the ravages of man, and we trees yet left standing put 
forth the tender leaves of hope. But why continue ? What was 
done to us is being done to all around us. The growth of cen- 
turies has been destroyed, the humid soil and vegetable mould 
have gone in the stream to silt up the back-waters ; the coarse grass 
flourishes around us, and when that is burnt every year the few 
remaining saplings go the way of all tree flesh. 

This denudation of forest tells upon the rainfall ; and famine, 
with her gaunt frame, is coming within measurable distance. The 
evils I have attempt^ to pourtray must in its totality be some- 
thing appalling. Although 1 am only a tree, yet 1 think there 
must be a remedy. I am informed that the present Acting Con- 
servator of Forests has much sympathy for us, and is a friend at 
Court. All I beg of the Maharajah’s Government is that some 
arrangements may be made to ease our miserable lot. To do this 
expenditure will be necessary. Men who are our friends and have 
a love for us must be selected and employed to restrict the villagers 
to some fixed clearings to allow us time and space to grow and 
develop. My days are done, end I plead only for the rising gen^ 
ration. Vast wealth through criminal (excuse the word) and 
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culpable negligence has been and is being squandered, and although 
much is gone never to return, the exercise of more care vrill secure 
a great deal f<Ar the future . — MadraB MaiU 


Fixation of Fbeb Nitrogen. — ^Tbe subject of nitrogen in its rela- 
tion to vegetation has occupied the attention of agricultural che- 
mists, more or less, for nearly a century, and it is just about half 
a century since a Boussingault commenced experiments to determine 
whether plants did assimilate the free nitrogen of the air — his 
conclusions being that they did not. Thirty years ago a series of 
experiments on the same subject was commenced by Lawes and 
Gilbert at Rothamsted, the results of which confirmed those of 
Boussingault. The authors then stating that in view of the evi- 
dence afforded of the non-assimilation of free nitrogen by plants, 
when grown under conditions of sterilisation and of enclosure, it is 
very desirable that the several actual or possible sources whence 
they may derive combined nitrogen should be more fully investigat- 
ed. Since that time the question of the sources of the nitrogen of 
vegetation has continued to be the subject of much discussion and 
experimental enquiry, both at Rothamsted and elsewhere. But 
during the lant few years, however, the discussion has assumed a 
somewhat different aspect. The question still is, whether the free 
nitrogen of the air is an important source of the nitrogen of vege- 
tation ; but whilst few now assume that green-leaved or ohloro- 
phyllous plants directly assimilate free nitrogen, it is nevertheless 
supposed to be brought under contribution in various ways — com- 
ing into combination, by the agency of electricity, within the soil, 
or within the plant ; or under the influence of micro-organisms, or of 
other low forms, either within the soil itself or in symbiotic growth, 
with a higher plant. In July last Professor G. 11. Gilbert deliver- 
ed a lecture at the Royal Agricultural College, Cirencester, in con- 
tinuation of a series on the results of experiments at Rothamsted 
with different crops, taking as his subject the Fixation of Free 
Nitrogen,” and giving a description and some of the numerical re- 
sults of experiments made at Rothamsted in 1888, a desoription 
and some illustrations of the growth in 1890, and also a brief 
account of the experiments still in progress. This lecture, with 
additions, has now boon published and the following abstract may 
be taken as giving the main conclusions : — 

How 18 tJie Fixation of Nitruyen to he explained ?— Revising the 
whole of the Rothamsted results there can be no doubt they are 
abundantly confirmatory of those obtained by Hellriegel and Wil- 
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garth} wbioh are that plants of the gramineoas, the ohenopodiaoeons, 
the polygonous, and the cruoiferous families depend on combined 
nitrogen supplied within the soil ; while legominons plants do not 
depend entirely on such supplies. Also, that the fact of the fixation 
of, free nitrogen in the growth of leguminosse under the influence 
of suitable microbe infection of the soil, and of the resulting nodule 
formation on the roots, may be considered as fully established. 
Although, as Sir J. B. Lawes and Dr. Gilbert admit, we must obvi- 
ously know more of the nature and inode of life of the organisms 
which in symbiosis with the leguminous plant bring about the 
fixation of free nitrogen before the nature of the action can be un- 
derstood, it is a point of importance that it should be established, 
as it appears to be, that in the development of the parasite, the cortex 
of the root of the host is penetrated and so an intimate connection 
between the two — indeed, a symbiosis— is set up. Then there is 
abundant evidence that the n^ules are very rich in nitrogen. So 
far as the facts at command go, it would seem that in certain 
stages of their development their dry substance may contain a 
much higher percentage of nitrogen than that of any part of the 
growing plant itself ; and in some eases, even higher than in* that 
of the highly nitrogenous leguminous seed. But whether or not it 
may eventually be established that nitrogen is fixed by microbes 
within the soil independently of leguminous growth, there is evi- 
dence that in soils and subsoils containing organic nitrogen lower 
organisms may servo the higher plants, by taking up, or attacking 
and bringing into a more readily available condition, combined 
nitrogen not otherwise, or only very slowly, availnble for the 
higher plants. For example, it is probable that fungi generally 
derive nitrogen from organic nitrogen ; and in the case of those of 
fairy rings, there can be little doubt that they take up from the soil 
organic nitrogen, which is not available to the meadow plants, and 
that, on their decay, their nitrogen becomes available to the associat- 
ed herbage. Then in the case of the fungus-mantle observed by 
Frank on the roots of oertain trees, it may be supposed that the 
fungus takes up organic nitrogen, and so becomes the medium of 
the supply of the soil-nitrogen to the plant. More pertinent still 
is the action of the nitrifying organisms in rendering the organic 
nitrogen of the soil and subsoil available to the higher plants. It 
may well be supposed, therefore, that there may be other cases in 
which lower organisms may serve the higher, by bringing into a 
more available oondition the oombined nitrogen already existing, 
but in a comparatively inert state, in soils and subsoils. As to the 
undoubted fiution of free nitrogen in the growth of leguminous 
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crops under the influence of suitable microbe infection, and of the 
development of nodules on the roots of the plants, the alternate 
explanations seem to be 

1. That the plant is enabled, under the conditions of the sym- 
biosis, to fix the free nitrogen of the atmosphere by its leaves. 2. 
That the organisms become distributed ivithin the soil, and there 
fix free nitrogen, the resulting nitrogenous compounds becoming 
available as a source of nitrogen to the roots of the higher plants. 
3. That free nitrogen is fixed in the course of the development of 
the organisms within the nodules, and that the resulting nitrogen- 
ous compounds are absorbed and utilized by the host-plant. Dr. 
Gilbert seems to think that the balance of the evidence at present 
at command is much in favour of the third mode of explanation. 

Praetical Importance of the Question.— In regard to the practical 
importance of the newly established source of nitrogen to the legu- 
minosse, considered in its bearing on the known facts of agricul- 
tural production, and especially on the question of the sources of 
the nitrogen, not only of leguminous crops themselves, but of crops 
generally, it may be stated that both agricultural investigation 
and 'direct vegetation experiment have clearly shown that legu- 
minosm do take up much soil-nitrogen, and, at any rate, in great 
part, as nitrate. But the evidence does not justify the conclusion 
that the whole of the nitrogen has been so derived, and while the 
balance of experimental evidence is against the supposition that the 
higher plants growing under sterilised conditions can assimilate 
free nitrogen ; it is establi’^hed that, at any rate, in the case of 
some leguminous plants, they may acquire nitrogen coincidentally 
with the development on their roots of tubercular bodies with bac- 
teroid contents ; and the evidence points to the conclusion that it 
is the lower organisms, and not the higher plants, that fix free 
nitrogen. And farther, that when such plants are growing in soil 
and subsoil containing an abundance of combined nitrogen, lower 
organisms may servo the higher, at any rate, in part, by bringing the 
already combined nitrogen of the soil and subsoil into a more readi- 
ly available condition. 

Summary and Conclusion . — ^There is no evidence that the legu- 
minous plant itself assimilates free nitrogen. The evidence at pre- 
sent at command is in favour of the supposition that the observed 
gain is due to the fixation of nitrogen in the development of the 
lower organisms in the root nodules, and that the nitrogenous 
compounds produced are taken up and utilized by the leguminous 
plant. Further, the development of the supposed nitrogen fixing 
bodies is obviously dependent on due infection with organisms 
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essential to the setting up of the symbiotic life in the partionlar 
leguminous plant to be grown. 

It seems probable that in the growth in practical agriculture of 
leguminous crops, such as clover, vetches, peas, beans, lucerne, &c., 
at anj rate some, and in certain cases a considerable proportion of 
the large amount of nitrogen which they contain, and of the large 
amount which they frequently leave as nitrogenous residue in the 
soil for future crops, may be due to free nitrogen so brought into 
combination by the agency of lower organisms. It has yet te be 
determined under what conditions a greater or less proportion of 
the total nitrogen of the crop will be derived— on the one hand 
from nitrogen compounds within the soil, and on the other from 
such fixation. Incidentally the question suggests itself — ^how far 
the failure of red clover, or of other leguminous crops, may be due 
to the exhaustion of the organisms necessary for nodule development, 
and for the consequent fixation of free nitrogen, and how far to 
the exhaustion of combined nitrogen in an available condition, or 
of the necessary mineral constituents, within the range of the plant- 
roots. Assuming it to be established that a considerable propor- 
tion of the nitrogen of our leguminous crops is due to fixation 
under the conditions supposed, it is obvious that such a fact will 
not only serve to explain the source of the hitherto unaccounted- 
for amount of nitrogen of those crops themselves, but it will also 
aid the explanation of the course of the increased amount of nitro- 
gen which other crops acquire when they are grown in association 
or in alternation with leguminosm. Lastly, it will help to explain 
the source of part of the accumulated combined nitrogen within 
our soils, and the comparative slow exhaustion of their stores of it 
by cropping, drainage, and in other ways. — Gardener^ Chronicle. 


Entomology in India. — We hear that Government has taken an 
important step towards the fuller investigation of economic entomo- 
logy in India by placing a yearly grant of Us. 5,000 at the dis- 
posal of '%he Trustees of the Indian Museum for that purpose. The 
work hitherto accomplished in this direction and through the 
Museum has been greatly cramped by the incompleteness of appli- 
ances. We may now expect that with new apparatus and increas- 
ed facilities for research, the value of the investigation will be 
much enhanced. 


Quinine Btkthbtxoallt proditobd. — ^News comes from Paris that 
quinine has been obtained synthetioally by MM. Grimanx and 
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Arnand. The base cnprein contained in the Remijia pedunoulata 
is treated with sodium, and after further processes quinine, ^ abso- 
lutely identical ’ with that obtained from cinchona, is produced. 


Forests and Rainfall. — It is satisfactory to notice the sensible 
manner in which the Forest Department is now conducting mat- 
ters in the Andamans. The primary idea was to clear the whole 
forest, and though, from its extent, this would have been a work 
of time, there is little doubt that its effect, had it been realized, 
would, even in thirty years, have made itself felt as regards the 
rainfall. A discussion took place on the subject at the time, the 
advocates of complete denudation asserting that an elevated island 
in mid ocean would of itself be sufficient to ensure n rainfall with- 
out trees being needed as an attraction, a hypothesis at once de- 
molished by those taking the opposite view adducing the island of 
Ascension as a Standing example. When first colonised by some 
few Portuguese, the island was one mass of forest ; and though 
the requirements of this handful of adventurous turtle-catchers 
made little impression on the timber, when ^hips began calling re- 
gularly for fuel and water, the effects of reckless denudation soon 
became apparent. Not only did rainfall diminish, but running 
streams gradually dried up until the island was fast becoming 
uninhabitable ; and, though its importance has since dwindled to 
insignificance, the measures adopted nearly sixty years since ren- 
der Ascension valuable as an example of the beneficial effects of 
re-forosting. As the demand for fuel on the part of vessels calling 
decrease<l, from the cheapness of coal and other causes, what was 
left of the timber was permitted to remain almost untouched ; and 
the second growth rapidly attained the position of the parent stock, 
with the result that, in two decades, the rainfall assumetl its noniial 
character, and the springs and rivulets furnished supplies ns of 
yore. The study of the history of the island from a forestry point 
of view may be commended to the authorities all over l^ia ; and 
though wells, canals, and irrigation works may do muw to miti- 
gate the effects of deficient rainfall in districts subject to it, it is 
incumbent on those in charge of such works to see that sufficient 
vegetation is established around these sources to attract a supply. 
To dig a tank or sink a well in such districts without surrounding 
it with a grove of forest trees, the taller the better, is tantamount 
to giving a hungry man an empty pla^. Much has, we admit, 
been done of late years by the Forest Department all over the 
eonntry ; but too muob attention has, we venture to been 
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given to conservation, pure and simple ; re-foresting, which is of 
equal importance, being treated as a secondary consideration. Bo- 
foresting of denuded tracts either in, or near, arid regions is of 
paramount importance, whether for the purpose of alleviating or 
of preventing famine, but ib equally desirable along the mountain 
ranges that traverse the country ; for the high lands, intercepting, 
as they do, the bulk of the rain clouds, ought to be regarded as so 
many cisterns, and the nomadic system of cultivation pursued by 
hill men in general reduces most of the ravines and valleys to bare 
precipitous slopes, down which the rain rushes, in the monsoon, in 
uncontrollable torrents, with the result that the low country is at 
first subjected to disastrous floods, while in the dry weather these 
same torrents hold barely enough water for the requirements of the 
inhabitants round about. Were these ravines and valleys, when 
abandoned, as they usually are after throe or four seasons, re-for- 
ested, with either some economic quick-growing plants, such as 
rubber slips, chalmoogra, &c., in the damper parts of India, and 
Acaeia dealhata in the drier, the surplus ruin of the wet season 
would be held in suspension, as these grew up, floods to a great 
extent would be checked, and an ample supply of water secured for 
the dry months. 

These views have received ample corroboration in connection 
with the recent military operations in Lushai land and Manipur, 
where the hill streams were found to be of no service for transport 
purposes beyond certain spots ; yet there are many men still in the 
prime of life in those provinces who can recollect boats being able 
to proceed very many miles beyond the places where land transport 
had to be resorted to on the present occasion. Hence the import- 
ance of re-foresting denuded ravines even in the Eastern districts, 
with their never-failing rainfall, demands as much attention in its 
way as in less favoured tracts in other parts of the country. The 
late Mr. Mclvor, of Ootacamnnd, had a scheme for forming an 
enormous reservoir, enclosed by the cresoent-shaped spurs radiating 
^I'otn l^b ton’s peak in the Kilgiris ; but the Consulting En- 
gineers scouted the idea, on the ground of the extreme danger 
which the sudden confinement of such a vast body of water, de- 
pendent on a single bund from one point of the orescent to the 
other, would present, in the event of a heavy burst of rain, such as 
occurred in 1871. But, had the slopes of the peak been planted, 
such danger of suddenly gorging the reservoir would have been re- 
duced to a minimum. Mclvor, however, though this matter was 
pressed upon him, deemed it unnecessary, so, in the (aoe of these 
conflicting opinions, the scheme was abandoned. A similar one on 
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a very much smaller scale ^as, however, sanctioned on the plateaux, 
the idea being to embank the Ehundah River, so as to form a lake, 
and the history of that undertaking amply illustrated the impor- 
tance of re-foresting hare hill sides. Though the bund had been 
constructed under the best scientific advice available, it proved quite 
incapable of resisting the pressure of the rush brought upon it as 
the monsoon set in ; whereas, had the sides of the proposed lake 
been planted, so as to permit of the soil being rendered porous 
enough to retain the rain as it fell, the basin would have filled 
steadily, with but gradual pressure on the bund. Had this scheme 
succeeded, and it possessed all the elements of success, the country 
watered by the upper reaches of the Bhowani would have been ren- 
dered independent of its wells, which are frequently exhausted ere 
the regular rains set in ; but the omission we have mentioned ren- 
dered the otherwise well-conceived scheme abortive.— /ndion J^ri- 
euburist, 

Absobbbnts and Manure. — Dr. Douglas, at a recent New York 
Institute, spoke of the waste of manure, liquid and solid, on farms 
by washing and exposure. Wo are told by scientists it exceeds 60 
per cent, of their fertilizing value. Dr. Voelcker gives the loss at 
69*8, almost 70 per cent. That is, would the farmer every day put 
on bis land directly and immediately the fertilizers taken from the 
stables gathered from 31 cows, be would be able to maintain the 
fertility of his land equally as well as he now does from 100 cows 
exposing the fertilizers derived from them to the rain. In order to 
save the liquid, the most valuable element in animal fertilizers, some 
absorbents should be used, such as sawdust, muck, dry leaves, which 
of themselves contain most valuable fertilizing qualities, or dust and 
dry earth, especially gypsum, native sulphate of lime, what is called 
ground plaster, which Liebig regards as the most efiUcacious in ab- 
sorbing the ammonia arising from the excrements and preserving 
this most needful element for appropriation by the growing vege- 
tables, grain and grass. Such absorbents would not on)y4|j|ipeB6rv6 
the liquid fertilizers and prevent the more rapid destruction of the 
buildings, especially the walls, but also greatly promote cleanliness 
and save the farmer’s wife and daughters from offence in performing 
the farm duty of milking, which has more elements of health in it 
to those performing the task, especially consumptives, than Koch’s 
lymph or all the drugs and patent medicines which either medical 
science or quackeiy have ever concocted. It would also save the 
farmer himself from the odours that render his presence sometimes 
unsavoiy in the parlour. 
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Indian Cattle.— At; a recent monthly meeting of the Bombay 
Natural History Society, Mr. J. fl. Steel, A.V.D , F.Z.S., read 
the following interesting paper, illustrating his remarks with speci- 
mens of skulls of the principal breeds of Indian cattle. 

Not the least striking feature of life in India is the enormous 
importance of cattle and the manner in which they are extensively 
concerned in trade, agriculture, traffic, and food-supply. This is 
folly recognised in the religions of those people who are more 
essentially the inha'hitants of India. Thus sacredness of the cow 
as an emblem of fruitfulness and veneration of the bull as a sym- 
bol of generative powers are characteristic features of the Hindu 
religion, and of these we see as outward and visible signs the Nun- 
dee or Sacred Bull occupying an honoured place in the shrines and 
the cow wandering freely through the streets, sleek and fat on grain 
appropriated from the baskets of not unwilling merchants. The 
sacred injunctions of the religion of the Hindus seem to have been 
wisely designed with two aims ; firstly, the preservation of cows 
in time of famine ; secondly, the devotion of the best hulls to service 
as sires ; in this way the welfare of the race of cattle in perpetuity 
was secured by the powerful influences of custom and superstition. 
The sacred books of Hindu and Buddhist, the noble pillars of 
Asoka, and even the statutes of various conquerors and peaceful in- 
vaders of India whose fierce or rude habits have keen tamed from 
time to time by the gentle influences of Hinduism are full of 
invtructions as to the care to be taken of cattle and of aphorisms 
in honour of the bovine race. From time to time Hinduism has 
been stirred to its depths at wanton or careless affront by slaughter 
of cattle, and thus the welfare of horned beasts has at times had an 
influence on history. But the bullock, though less reverenced than 
the bull and cow, is even more entitled to honour. He has done 
good service in every war which has been carried out in India, 
drawing heavy guns, siege trains, baggage, and supplies, and to 
European armies he has often been no inconsiderable food-supply. 
In trade he is a most important factor ; the strings of bullock carts 
which pass along our Bombay streets, the long lines and large herds 
of Brinjari cattle we meet in some parts of the country, the kind 
of conveyance which we have to adopt, in the majority of cases, 
directly we leave the line of rail, in out-of-the-way places up-coun- 
try, are all evidences of this. In agriculture the plough bullock, 
the ox treading out the com, and the unfortunate animals engaged 
at the useful but wearisome work of the well are familiar objects. 
In food-supply the bullock of India has little concern except when 
he is bought up by the Commissariat at cantonments or shipped 
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for use by troops on active service. The cow, however, supplies 
in the form of yhee^ curds, and other products from milk the staple 
item of animal food consumed by many millions in this country. 
Loss of stock by disease or other catastrophe accordingly, it will 
seen, dislocates existence in India. The traveller loses his means 
of conveyance : the ^beneficent but noisy operation of drawing 
water for irrigation can no longer be efficiently performed, the 
ground cannot be tilled, nor the corn threshed ; as the plough lies 
idle so also does the cart, which should be cheerily conveying pro- 
duce to the line of rail or neighbouring market. Fairs cannot be 
held even ; religion and pleasure are suspended, and military opera- 
tions are hampered and sometimes prevented by the plague which 
carries off cattle so frequently in times of war. This is no fanciful 
picture, but a stern reality familiar to District officers and Veteri- 
nary .Surgeons and painfully evident to Government in its effects 
on the revenues, which are reduced to a minus quantity through 
the necessity of supplying grain or fresh bullocks to the cultiva- 
tors. Wo often, hear surprise expressed that in India care is be- 
stowed on cattle which ought first to bo given to man ; but it must 
be remembered that in supplying to cattle adequate medical treat- 
ment, sufficiency of fodder, legislative protection from cruelty, and 
a special department to look after their welfare, tile public and its 
Government are but following the dictates of necessity and fulfilling 
the requirements of human existence and welfare in this country. 
The Cow Protection Movement, the development of Pinjrapoles, and 
the retention alive throughout the country of poor brutes suffering 
from debility, wounds, or disease are merely exaggerated expres- 
sions uf a deep current of religious feeling (and of tbo sound policy 
which underlies it) with regard to cattle. In this land of ancient 
and venerable fuitba, various rulers have from time to time shown 
an enlightened policy as regards cattle protection. Even th6 
Mogul Emperors found it judicious to repress any tendency of 
their followers to wound the susceptibilities of their Hindu sub- 
jects, and among Mussulman sovereigns Ilydor Ali and J|u8 son 
Tippu Sahib of Mysore have rendered most excellent services, 
lasting to the present day, in their fostering care of the Amrut- 
Mahal breed of cattle, one of tbo finest in India. History shows 
that the Hindu princes, as in Kathiaw^ar, Marwar, Kellore, and 
elsewhere, also have succeeded in development of fine breeds of cat* 
tie, and indeed the Mysore breed dates its fame and origin from the 
time of Hindu rule before Hydor. QovernoitiitB of the Honourable 
Company and that of her Imperial Majesty have been not unmind- 
ful of this important matter. Thus there is at in the Fan* 
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jab, a large and important cattle-breeding farm, tbe influence of 
\7hicb is widely spread through Northern India. In Mysore un- 
til recently tbe Amrut-Mahal establishment at Hunsur was under 
the Madras Qovernment. But a few years ago they were trans- 
ferred to the Mysore State, and now attempts to improve breeding 
operations are being carried out more or less energetically throagh- 
out the different parts of the Southern Presidency by distribution 
of stock from a farm under the Department of Agriculture. In 
the Bombay Presidency there was a farm at Aligaon, near Sirur, 
but now a pedigree herd is being raised at the Government expe- 
rimental farm of Budgaon, in Khundesh, under the Agricultural 
Department. Although this important matter receives a certain 
amount of attention, it has long been felt that more was needed, 
and that special Cattle-Breeding Operations should be carried out 
by Government similar to those resorted to for improvement of 
horse stock. This matter is a subject of much debate, but is now 
generally admitted as one of urgency and interest, for it is found 
that as the rail increases road traflic lessens, and trade bullocks, 
being loss in demand, are more difficult to procure. Further, it is 
stated, that the Brahmin bull of to-day is inferior to his prede- 
cessors and less reliable as a father of bis race, since in the course 
of time it has become a mere matter of form to present a male ani- 
mal to the temples, care often not now being taken that the animal 
so presented is free from blemish, and the best of the herd. More- 
over, it is thought that with multiplicity of responsibility has 
resulted diminished zeal for the welfare of cattle ; that between Dis- 
trict officers, agricultural officials, local magnates, and so on, the 
race of cattle is apt to fall to the ground. Whether these supposi- 
tions be thoroughly established or not in retail, it seems to be a 
general impression that the cattle of India are sadly deteriorating, 
'that old metheds of preservation are fulling into effeteness through 
time and superstition, and that something ought to be done to 
arrest the decline ere it bo too late. Far from being a laudator 
temporis acti, I am a firm boliover in modern progross, but I cannot 
blind myself to the following evideitvet of deterioration:— (1), Mili- 
tary officers have in recent years frequently reported unfavourably 
on the cattle supplied to them, and it is especially unsatisfactory 
that the Amrut-Mahal has nOt invariably sustained its old reputa- 
tion. (2). There is a widespread opinion among agriculturists, 
i*yot8, and land-owners that the cattle of the present day are infe- 
rior. (8). Inapeetbig officers not unfrequently confirm this view. 
(^)> Purohasing oommittees for army bullocks have to reject 
eatensively of stoutness of build and for unsoondnesi. 
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(5). The Cow Proteotion Movement has met with an eztraordi* 
nary degree of success among the agricultural classes, who are speci- 
ally likely to experience the need for something to be done to 
improve or prevent deterioration of their cattle. The movement 
is a sign of the times, even though Sriman Swamy’s views be 
extreme and his statements and statistics erroneous. This dete- 
rioration Is perhaps to an extent to be traced to an unwilling- 
ness on the part of the powers that be to interfere between the 
Natives and his cattle ; there is a lurking idea that it is bad policy 
and unpopular for Europeans to have anything whatever to do 
with Indian cattle, and that, moreover, the Natives know very 
much more about cattle of India than Europeans do. Also many 
Europeans look upon cattle as below their notice, for it is only the 
District officials who fully realize their importance. But it is a bad 
policy to look upon anything as too copimon to be worth our 
notice ; on the contrary, the mere fact of the ox rendering us im- 
portant services entitles him to our best aid and sympathy. That 
action of the authorities in regulating cattle-breeding would be 
unpopular is a purely gratuitous assumption, and is disproved ap- 
parently by the fact that in many parts of India, at various times, 
Native Governments have regulated cattle-breeding with vigour and 
success, the best breeds of the present day having thus been deve- 
loped. That Natives know very much more about oatUe than Euro- 
peans is a fallacy ; they have more crude empirical knowledge as 
regards cattle management and working, but the sum total of their 
information is very small and local. The best European authorities 
on Indian cattle ardT muck better acquainted with the subject than 
are the Natives, but this is not saying much, for a very great deal 
has yet to be learned I Among those who have contributed to our 
knowledge of this important subject are Gilchrist, a Surgeon on 
the Madras Establishment, long serving at Hunsur, who wrote a 
book on Diseases of Horned Cattle in India ; the late lamented Dr. 
Shortt, whose small book on Indian Cattle gives useful information ; 
and Professor Wallace, in whose book, “ India in 1887,” are accu- 
mulated and arranged photographs of various kinds of cattle with a 
description of each in the letter-press. Smaller contributions have 
been made to the subject, but altogether our information is very 
inconsiderable, and will well admit of expansion and systematisa- 
tion. In the Government Records are numerous Reports of Cattle 
Diseases and cognate subjects, which deserve careful study, and the 
official cattle statistics of trade, population, atteodanoe at &irs, im- 
ports and exports ought to be carefully worked out if we thorough- 
ly realize the importance of cattle to India. 4^ little study wiU 
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show that although Natives know how to feed cattle in this country, 
and can seleot them for work with much skill, their knowledge fails 
most lamentably when it comes to deal with injuries and disease, so 
that the unfortunate animals, when'most they need scientific care 
and special nursing, are subjected to barbarous cruelty of treat- 
ment or to utter neglect. Fortunately Government and the public 
now recognise this unsatisfactory state of affairs, and are taking 
measures to remedy it. 

Much confusion exists even in native nomenclature. For example, 
we often find a number of terms used in description of cattle which 
have a very general signification, but might be mistaken to bo the 
names of breeds ; thus Hanum cattle are those which come from 

down south, ” and might be taken to mean Mysori in some parts 
of tbe country. In reply to a letter asking the true meaning of 
the term, 1 was on one occasion informed it was applied to very 
small but beautifully shafted breed of cattle of the Mysore stamp, 
and coming from tbe western part of that State, where they run 
practically wild. Khilari means simply herd cattle as contrast- 
ed with those tended individually, and Deshi means simply com- 
mon country cattle. Talabdai again is the term applied in Guzorat 
to local village cattle, which have more or less of the blood which 
we know as Guzerathi. The frequency of these general terms is 
apt to mislead a casual observer into multiplying breeds unneces- 
sarily and erroneously. The ox of India is recognized as a species 
distinct from that of Europe, and is termed by Zoologists the Zebu 
or Brulmiini ax. The respects in which he differs from bis Euro- 
pean cousin are (1) the presence of a hump, (2) lightness of build • 
and agility, (3) large size of the dewlap, (4) certain minor differ- 
ences of colour and shape. The principal characteristic consists in 
tbe presence of a hump. This is similar to the hump of the camel, 
and consists mainly of fat mixed with the natural fibrous and 
muscular structure of the withers. It is ornamental and a sexual 
mark, being much larger in the bull than in cither bullock or cow; 
it varies in size in different breeds, and must l)e considered as a 
store-house of nutriment, serving to adapt the animal to periods of 
famine exigency which occur frequently in tbe course of Indian 
life. In the calf it is not seen, hut develops as the animal grows 
older. Its firmness is a good index of the condition of the animal, 
nnd is used for this purpose by bullock-men who feel it critically, 
but who (with many Europeans) are entirely mistaken in imagin- 
ing that the presence of the hump is essential to working bnllooks. 
Evidence to the oonirary may be seen any day in the Bombay 
streets, where aumerom half-starved bullocks with no hump work 

2 L 
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under the yoke. No doubt a good full hump and a fat yoke reBt, 
well suited for its work and little liable to gall, go together, 
but the bullock is in no way dependent on his hump for ability to 
work under the yoke. (2). The lightness and agility is due to tho 
animal haring to range far and wide to pick up his living, and 
having to do work much more frequently than the European ox. 
Although in many parts of the world cattle are commonly worked, 
India yields to none in the value of her draught breeds as England 
yields to none in her rich beeves. Thus wo arrive at an important 
axiom as regards cattle-breeding in India that /or working breeds 
we need not go outside of India for new blood, though, if we wish to 
breed for beef and milk, something mag be done bg crossing wUh 
English and foreign breeds. This axiom is constantly to bo held 
in remembrance, and neglect of it may load to serious 111 conse- 
quences. (3). The fine full dewlap of Indian working cattle is 
supposed at times to attain such a degree of development as to 
interfere mechanically with the animals when trotting. This idea 
seems very widely accepted, and is received by Professor Wal- 
lace, but the evidence of its truth is doubtful and inconclusive. 
The Bobu is a species which has undergone much modification, 
so that now there are numerous varieties or breeds. In tho 
south of India the most important breed is the Mysori, which 
attains its highest development in the Hallikar variety o^ the 
celebrated Amrut-Mahal bullock of Hunsur. These are eicellent 
animals for fast draught, being quick and light in action, plucky 
and enduring ; they are generally steel grey or white in colour, 
with an intelligent expression, long straight sharp horns inclining 
upwards and backwards and often running parallel from swollen 
longitudinal ridges on the forehead. They are not very largo, 
although bullocks of this breed of considerable size are sometimes 
seen. Besides the three varieties of the Amrut-Mahal, Hallikar, 
Hagalwodi, and Ohitaldrug, there are a number of sub-breeds or 
local varieties of Mysoris, for example, tho Madesvaram Betta of large 
size and tho Kankanhalli of small size. In the Punganur zemin- 
dar! of North A root good cattle of the Mysore stamp, but small, are 
bred. The influence of the Mytoro breed extends northwards to 
Bombay on the Western Coast and to beyond Seonnderabad in the 
Nizam’s dominions, but an intermingling with other breeds occurs 
rather extensively, and in some of the countries of the south, as also 
along the Kistna, Kaveri, and Godaveri Valleys, and in the Southern 
Maharatta (Country, the country cattle almost attain the importance 
of distinct breeds on account of their size, strength, and apeoial 
shapes. On the coast, too, is found a. f mall breed of bfumtiAil 
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agile cattle used for very light and fast draught. WallaoCi with 
his usual zeal for creating breeds, terms them Diminutiva. But, 
even if it were for a moment accepted that they were a distinct 
race, some more suitable name could be found than that. The first 
serious competition northwards that the Mysoris meet is from the 
bullocks of Ongole or Nellore. These have short sharp horns, long 
pendulous ears, large dewlap, massive frame and large size. They 
are grand-looking animals, very useful for slow work, but not spe- 
cially active. The cows are good milkers. Animals of this variety 
are good-tempered and tractable. The sterling qualities of these 
cattle have secured them a very wide range, which, however, seems 
to be gradually becoming restricted. They are found in the 
Hyderabad Contingent Artillery, and as gun bullocks are most 
imposing in appearance, but slow. In the Cuddapah and Bellary 
districts they are used extensively under the plough. The breed 
has been tri^ up at Hissar, but is not a favourite there ; still it is 
doubtful if it is well represented by tl^e bulls brought north as 
typical, and the same remark applies to Mysoris. Time will not 
permit further notice of Madras cattle, though the Salem breed, 
Trichengode milkers, and the Kangayen variety (the Coimbatore) 
are deserving of mention. 

In the Bombay Presidency the Guzerathis first demand oonsidor- 
atioi}. They are large, slow, good-tempered, noble in appearance, 
and good workers in plough or along country roads. Their form 
of horn is characteristic and regular, the twist is outwards then 
upwards, and having a twist at the tip, and for their medium 
length the horns are stout. They are justly considered by WaUace 
to be decidedly the finest of all large cattle of the North-West of 
India and only equalled by the Kistna bullocks of the* South.” 
Nuriad may be taken as the centre of the breed. Cattle of this 
kind are constantly seen in Bombay streets in large carts, but they 
are slow in the extreme, are considered too soft of foot for street 
work, and rather more frequently unsound than the Mysore or 
local country breed. This is a serious matter, which ought to be 
carefully looked into by cattle-breeders. The idea may be erro- 
neous, but there is somewhat a general impression that the breed is 
degenerating. The influence of the Guzerathis extends into Kathia- 
war, northwards into Bajputana, and eastwards to the Ghauts. 
Outlying sub-breeds are the Kankreji and Malwi, the former 
occurring on the N.-E. of Guzerat, the latter in the Satpuras. I 
observe that the Mhow Heavy Field Battery bullocks are Ibcorded 
Q'S principally Malwis. In Kathiawar the most characteristic 
animals are the Gir or. Jjinagadh, which have secured such a 
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repntation for milk-produoing powers that they are the principal 
milch cattle of Western India. They are sometimes called SnratU, 
but were originally brought from Kathiawar, and Wallace has re^ 
corded a tradition that even thither they were imported from the 
West. He details arguments in support of this view, which seems 
feasible, for certainly in shape of front and horns the Kathiawaris 
are remarkably different from other Indian cattle. In Sind is a 
good breed of working cattle, short-horned and generally of a 
white colour ; the cows are said to be good milkers, the bullocks 
are good-tempered, but slow in work. In some parts of the 
Bombay Presidency the cattle have attained a fair amount of 
definiteness of breed, although as varieties they are not so well- 
known as the Ouzerathi. Thus the Dangis or Hill breed seen 
near Igatpuri and the well-bred race of cattle developed at Bhad- 
gaon by the efforts of Stormont ably seconded by Mr. P. R. Mehta 
are worthy of mention. Wallace notices the Deccani as a distinct 
breed, but hardly is very successful in defining it. Where cattle 
are well cared for and richly fed on knrbi and grain throughout 
the year they become large and strong. The Berars and certain 
parts of the Central Provinces thus show us beasts of a most excel- 
lent stamp. On the other hand, wherever in the hills and elsewhere 
cattle are loft to pick up their own living as best they may, to 
starve all summer, and where they breed promiscuously, the, race 
becomes stunted and degenerated. 

Northward through Marwar the Guzerathi gradually become 
merged in the cattle of the Punjab, especially the species of 
Waged Nagar or Hissar race, which has its centre at the celebrated 
Hissar Government Farm. At the farm a number of crosses are 
found, but there is a large, long-homed, strong bullock, whioh has 
specially resulted from the efforts of this establishment, and is 
much used for army purposes in Uj)per India. These bullocks are 
excellent for cart purposes, being docile, powerful, and of fair 
speed. They look rather leggy, however ; and it is open to question 
whether for military purposes they equal the Mysori ; certainly 
the latter, for breeding, pluck, speed, and endurance, ought to take 
the first place among Indian cattle, but his smaller size and less 
weight render him loss suitable for very heavy draught than either 
Nellore, Guzerat, or Hissar bullocks. The cows in and about 
Hissar, known as the Hansi breed, have attained much importance 
in North India as milkers. Mainly through the efforts of 8ynd 
Mahoibed Hussein some of the local breeds of the N.-W/ Pi^ 
vinoes and Oudh have attained a place in Wollooe*^ book, the 
Goranuea of Bundelkhand and the Bagondha of Ondh art thus 
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entered as distinct bregls, but are probably mere local sub-varieties. 
The Santhal cattle from the Barakur Biver, the Purbi or local 
Allahabad breed, and the small neat cattle seen near Jessore 
(which Wallace considers very like Channel Island stock) are 
rigfhtly considered purely local. The bullocks of Burma a^e 
stout, thickset, short-horned, and excellent for cart work. Those 
of Ceylon arc described as small, light in build, neat in appearance, 
and remarkably like Adens. These* latter are neat, well-bred, 
short-horned or polled, symmetrical, and they arc constantly im- 
ported into India because of the excellent milking qualities* of 
the cow. 

Such is a hasty Review of the cattle of India. The general im- 
pression one will gain from this summary is, perhaps, that India is 
remarkably well off for cattle, whether for slow draught, fast 
work, or milking purposes. Such is certainly the case. Possibly 
some good in the future may be effected by crossing the Indian 
breeds more frequently than now, but it seems evident that if any 
gain whatsoever resulted from import of working cattle, say from 
Italy or the south of Franco, this would be more than counteract- 
ed by loss of stamina and of suitah#ility to the climate on the part 
of the Indo-European progeny. As regards milk, the short-horns 
cross would certainly increase the yield and quality, but the 
resulting animals would need great care, and could only thrive in 
cooler parts of the country. With Kathiawar, Sind, Hansi, Nel- 
lore, and Aden cows wo need hardly resort to Europe for milking 
breeds. As regards beef, Indian cattle are undoubtedly very in- 
ferior, but as the demand is very limited it would probably be fully* 
met by the Commissariat establishing a central beef farm, and 
(ILstributiiig bullocks for slaughter to the large stations within 
range. It would not cost much to attach un English beef herd to 
each of the existing j)ubliG cattle farms, and the herds might possi- 
bly be made self-supporting. In such a country as India, however, 
improved beef can hardly bo considered a crying necessity, as the 
beef-eating population is in such a large minority. 

Another point which is conspicuous in description of Indian 
cattle is the absence of well-marked differences sufficient for popu- 
lar description. The points by which the general varieties can be 
distinguished from one another are simply those of differences in 
size and shape, which it requires a practised eye to detect, although 
at a glance, in the case of any special animal, it is possible for an 
experienced man to form a correct idea of his breed. This is strong- 
ly confirmatory of the view that the sebu is a true species, and has 
diverged far in the line of development from the ox of Europe. 



260 


MOTtS, QUBBIU AMD UTBAOM. 


Whether or no, he ia a black race is a poi^ which has been raised 
by Professor Wallace, bat into which we wm not now disease, for 
it is at present suijudtes. In the study of Indian cattle« crop np 
numbers of questions of the utmost practical and theoretical impor- 
tance into which I must not enter here, but must ask you, when 
you read in the newspapers about traffic in bides, boms, bones, and 
hoofs, or concerning live stock sales, the great fodder question, 
vaccination of cattle, inspection of dairies, improvement of stock, 
cruelty to cart bullocks, cattle poisoning, ghee adulteration, meat 
markets, and murrains, to take these notices as evidences of the 
great part Indian cattle have in the welfare of this grand and pro- 
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THE RAVAGES OP LIPARIB MONAGHA, THE « NXJN" 
IN THE SPRUCE FORESTS OF SOUIHERN 
GERMANY. IN 1890. 

North of the lake of Constance is situated a lar^e area of low 
hills commonly regarded as the remains of the moraines deposited 
by the gigantic glaciers, which during the ice period, extended 
from the Alps a lon^ distance northward. The prevailing deposits 
are masses of clay, loam and sand with pieces of limestone^ granite 
shale and other rocks, the result of glacial action upon 
the Alps. Owin^ to the great variety ot its constituent 
elements, the soil is extremely rich and the forest growth in this 
region is extremely luxuriant Foremost are the magnificent 
forests of Salem in the Grand Duchy of Baden, where the timber 
production of the beech almost equals that of the spruce in the 
Black Forest ; and in the Kingdom of Wurttemberg the forest of 
Weingarten. situated 11 miles north of the lake, near the 
Friedrichshafen-Ulm railway line. This range, one of the twelve 
Government ranges under the Forstmeister at Weingarten. is for 
the greater part, stocked with spruce and also contains a certain 
area of mixed wood, of spruce, scotch pine and beech. An area 
of 6 . 68 .) acres here has a mean annual yield of 100 cubic feet per 
acre, under a 100 year’s rotation. Formerly the forest was 
regenerated by natural means, but in 1830-40. 1.230 acres were 
devastated by the “ Nun.” the whole of the trees were cut down 
and the urea was re-stocked by sowing, between 1841 and 1846. 
Since that time clear cutting and planting gradually became the 
rule, and natural reproduction the exception, in this forest range. 

In the case of spruce, five year old plants are used at the rate 
u plants per acre. Periodical thinnings are commenced 
r Sr woods are 30 years old. The State forest range 
of WeiQga,i.|^ 0 ii forms part of the large, so called. Imperial forest 
{Reichswald) of Altdorf,^ over which, in the Middle Ages, the Ger- 
man Emjjeror had certain rights, which gradually became vested 
m the neighbouring large landed proprietors and the town of 
Weingarten. The final partition of this forest among those who 
Jiad an interest in it, was effected in 1834. 
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Farts of this and of the neighbouring forests have at various 
times been devastated by the Nun/* As already mentioned, in 
1889-40, 1230 acres belonging to the State were eaten completely 
bare, the trees were cut and upwards of 5,660,000 cubic feet of 
timber 40-80 years old had to be sold all at once and were 
sold at a considerable loss. In the same year, a forest near Hohen- 
tengen belonging to a large landowner in the same part of the 
country, about 25 miles north west of Weingarten, was also 
attacked by the Nun and the timber was cut and sold. The same* 
thing was ordered to be done by Government in a considerable area 
of adjoining forests, belonging to a number of small proprietors. 
The orders were not, however, carried out, and after the lapse of 8 
years the trees had completely recovered and had reclothed 
themselves with foliage. In 1856, a large area of commercial and 

E rivate forests in the same part of the country was devastated 
y the Nun, extensive wooas being eaten completely bare. Act- 
ing upon the experience gained in 1840, the trees were not cut 
and they recovered completely, so that 3-4 years later, no trace 
of the damage could be discovered. 

In 1889 the insect attacked a large private forest situated south 
of Hohentengen. The timber was not cut and in the autumn 
of 1890 the trees to all appearance were in good condition. This 
was the forerunner of the terrible damage done in 1890, when in 
an adjoining private forest 600 acres were attacked and not less 
than 8,680 acres in the Weingarten State forest range. Of this 
area 617 acres are completely bare, 493 acres severefy attacked 
and 2,471 lightly so. ^ 

Before giving particulars concerning this gigantic damage, it 
will be well to state the outlines of the life histoiy of this insect. 
Xipam JUanacka belongs to the night moths, the perfect insect 
is about one inch long, wings white with black wavy 
lines across, the body of a dull red colour with black bands. 
Towards the end of August the female lays its eggs in 
cracks and fissures of the bark. The number laid by each 
female is about 150, but they are frequently deposited 
in small heaps of from 20 to 30. They are attached by 
a kind of glue to the surface upon which they are deposited, but 
the glue is not very plentiful, hence they are safest on barks with 
a rough surface, the insect inserting its egg-tube deep into cracks 
and fissures. During the winter, from September until spring, a 

S eriod of nine months, the tiny caterpillars which are almost fullv 
eveloped, remain dormant in the e^g. Towards the end of April, 
or, when the weather is cold, early in May, the Caterpillars break 
the shell of the egg, and for some time (8-5 days) they remain 
together in patches, called mirrors (Spiegel) because they have a 
shining, almost brilliant, appearance. In that stage they can be* 
readily distinguished and much good mav be done by destroying 
them. Their movements, however, entirely depend upon the state* 
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of the weather : when it is very fine, the tiny caterpillars 
not rarely begin to disperse the day after they have left 
their eggs. 

While young, until they have attained about half their size, the 
caterpillars spin fine threads, and by means of these threads they 
secure their position while feeding. They are also supposed to pro- 
tect themselves against birds or other insects, by letting themselves 
down from the tree by the aid of their thread. When the crowns 
of the trees, in which they are at work, are shaken by the wind, 
they let themselves down in the same manner by their threads, 
and when in a stiff breeze the threads tear asunder, the caterpillars 
are often blown long distances into other portions of the forest. 

Older caterpillars also, which no longer spin a web, even such 
as are full grown, let themselves fall down from the trees, when- 
ever they are disturbed by wind or other causes. On cold and 
rainy days the caterpillars come down in masses in order to 
conceal themselves under moss and lichens and in the fissures of 
the bark on the lower part of the stem, and on the ground under 
moss and leaves. They also descend from trees which they 
have eaten bare. 

In this manner it happens, that the descending caterpillars 
fall upon advance growth, which stands under the old trees and 
is always eaten bare, where the ** Nun*’ has been at work on the 
old trees. It also is of common occurrence, that caterpillars 
are blown by the wind into masses of younger wood, which 
adjoin the old trees on which the eggs had been deposited. All 
caterpillars that have come upon the ground, on account of bad 
weather or because they had been blown down by the wind or 
disturbed, or because they had cleared the trees on which they 
had been feeding, endeavour, if not yet full grown, to ascend 
trees not yet attacked. Where all trees in the immediate vicinity 
have been bared, the caterpillars travel short distances in search 
of food, and in such cases it has been found feasible to 
collect them in ditches with steep sides, or to protect a wood as 
yet untouched by surrounding it with a ring of poles laid on the 
ground, the bark peeled off, and the poles coated with a mixture 
of tar and glue. These protective measures, however, are often 
rendered nugatory by the action of the wind, blowing caterpillars 
on to adjoining woods, especially while young, and still spinning 
their threada When all trees over a considerable area have been 
eaten bare, the caterpillars which have come down upon the 
ground in the manner just described, perish firom starvation^ 
often in enormous numbers. Thus in the Ebersbeig forest of 
Bavaria, in the summer of 1890, huge heaps of dead and perishing 
caterpillars covered the ground under the trees, the number per 
tree being estimated at from 20,000 to 50,000. VHiether the cater* 

S illars are feedmg on the tree on which the eggs had been 
eposited, or whether they are on one which they had subsequenUy 



264 


RAVAGSB OF UPARII IfONAOHA OB NUB 


BSoeDded, they feed upward as a rule, oommenciug in the lower 
part of the crowu and proi^reasing towards the top of the tree. 
The cateipiliar dislikes wind, and thus it often happens, that in 
woods which have not been completely denuded, the lower branches, 
in fact the whole crown, is bare, while the very top of the tree has 
been spared. This happens particularly in the case of dominat- 
ing trees, the tops of which stand out above the general canopy 
of the wood. 

About the end of June or later, if the hatching of the eggs had 
been delayed by bad weather in spring, the caterpillar changes 
into the chrysalis stage. For that purpose the full grown cater- 
pillar settles in fissures of the bark or under moss and lichens on 
the stem. Sometimes the chrysalis is found attached to the leaves 
or branches of the tree and on advance growth. The insect 
remains in the chrysalis stage for about a fortnight. A few moths 
make tneir appearance in the beginning of July, sooner or later, 
according to the time when the caterpillars were hatched in 
spring. Gradually, the number of moths increases, until, in the 
second half of July, the great flight begins, which lasts until the 
second week in August. Toward the end of that Month only a 
few moths are to be seen. The moths like shade and they have a 
tendency to leave woods which have been eaten bare and congregate 
in portions which have not yet been touched. 

A moth which, in some respects is analogous to the **Nun,’* is 
Gastropacha Pint, the scotch pine caterpillar, which used for- 
merly to be dreaded as the greatest enemy of scotch pine in Ger- 
many. Those officers who were with me in the forests of the Grand 
Duchy of Hesse Darmstadt, in AuOTst 1 888 , may recollect the area 
of Pine forest at the foot of the Melibocus, in the highest point of 
the Odenwald, devastated by that caterpillar. Its mode of life 
is different from that of Liparis Monacha, The eggs are laid 
in August, the caterpillars, which come out in September or Oc- 
tober, descend from the trees where they have been feeding, before 
the severe cold commences and spend the winter mouths ensconced 
in moss or dry needles at the foot of the treea In spring, 
aroused by the warmth, they ascend the trees and cat them bare 
in no time. Thus the life history of this insect affords a welcome 
handle to the Forester in his attempt to do battle against it. 
Search is made in winter after the caterpillars are buriea in the 
CTOund under the trees, and where more than a certain number ore 
found, rings of mixed tar and glue are applied to the stem, which 
prevent the caterpillars from ascending the tree. In this manner 
thousand of square miles of scotch pine forests in Germany have 
been protected and the pine moth has now been well-nigh exter- 
minated. So simple and effective a proceeding is not possible 
in the case of the “ Nun '* and, as a matter of fact, the task 
of doing battle against this pest, and of preventing or even only 
ffimini^ing its ravages, is one of extraordinary difficulty* 
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After this digression we will return to the Weingorten forest 
range. The outer portions, where the woods adjoin meadows and 
open fields, were untouched, but as we approached the heart of the 
forest, the foliage of the spruce was remarkably thin and soon we 
found ourselves in the midst of woods which were almost complete- 
ly bare. The caterpillar had. however, confined iis ravages to 
mature or nearly mature wood and to pole wood of advanced age.. 
All advance growth under the shade of the older trees had been 
eaten completely bare, but compartments stocked with young wood 
even where they were entirely surrounded by old wood, had escap- 
ed. The old trees were not all entirely leafless, the tops of most trees 
had a few shoots left clothed with needles. This was particular- 
ly the case in exceptionally tall trees, the tops of which stand out 
from the rest of the canopy. Again, there was a marked differ- 
ence between the tops of hillocks and ridges, where the spruce 
had sutfered much less, and hollows and other low sheltered places, 
where the destruction was complete. The Nun is polyphagous, 
and accordingly wc found numerous beech and other broad leaved 
trees scattered among the spruce, clothed with young, tender foli- 
age, at the time of our visit (in October), the trees having been 
eaten bare, in some cases twice, during the summer. The Scotch 
pine, which is mixed with spruce in places, was attacked to a much 
less degree than the spruce. Mixed wood of beech, scotch pine 
and spruce, which occupy several compartments in this beautiful 
forest, had almost entirely escaped. 

Thus the ravages of the Nun in the Altdorf forest of Oberseb- 
wabeii present several remarkable features, most of which, it will 
have been noticed, are intimately connected with the life history 
of the insect. The moth seeks the shade and the caterpillar 
dislikes wind. This, to some extent, explains why the ravages of 
the insect had been confined to the inner parts of the forest and 
why the tops of hills and ridges had escaped. The most remark- 
able feature, however, is that in this particular locality, the insect 
had multiplied to such an extent, while the damage done to others 
of the extensive spruce forests in this part of Germany was 
insignificant. The production of millions of caterpillars, which 
causes devastations like that here described, is only possible under 
the operation of specially favourable climatic conditions. Of 
these the most important, probably, is a succession of fine evenly 
warm springs, not interrupted by periods of cold, wet weather. 
As long as the young insect is in tne egg and is thus protected 
by its shell, it is not affected by frost or by wet. But when the 
eggs are hatched after the first warm days of spring, the young 
caterpillars are helpless. At that time they are generally excee£ 
ingly sensitive, and are wt to perish wholewe, if a period of cold, 
wet weathe r sets in*. The end of April, therefore, and the first 

^ Some remarkeUe exoeptione to this rule have, however, been reported, the 
^^^^ed ^ It* “ *' stood very eevere weather in spnag withovt 
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fortnight of inay probabljr be regarded aa one of the moat 
criticd tiroea in the nfe of the insect. Its multiplication, howevei^ 
is apt to be arreated not only by unfavourable weather, but also by 
the muitiplication of its enemies, auch as several species of fungua^ 
flies callea Tachina and in some caaes, of ichneumons, the larva 
of which lives in the caterpillar. The conditions which favour the 
development of these most useful enemies of the Nun, have not 
yet been specially studied, but it is probable that they are differeat 
from those which favour the development of Liparia Monaeha, 
In any case, it may be said, that the extraordinary multiplication 
of the' Nun,” such as that which took place last year in the 
Weingarten Government forest, is chiefly due to certain climatic 
oireumstances, which favour its development, as well as to others 
which have prevented the development on a large scale of its 
enemi^B. 

Now ;t is very remarkable, that these circumstances should 
hive combined, in this locality, to produce this effect, not in 
and 1890 only, but equally so in 1889-4*0 and in 1856. Hence it 
does not seem unreasonable to suppose, that the effect of certain 
climatic conditions upon the development of the insect shows 
itself in a more marked manner in certain localities than in 
otheff|. The localities where, in this part of Germany, the spruce 
forests have been ravaged by the iHun in 1889-40, 1866 mi 
lflM-90, are comprised within a tract of country 26 miles across, 
and here again, the Weingarten forest range has been exposed 
firice, in 1889-40 and in 1890, to a^ devastation so severe, that 
compared with it, the damage done in the other forest districts wu 
insignificaot. And it may at once be mentioned, that that part 
of the Weingarten Range which has been thus devastated is 
situated upon undulating plateau, about 2,000 ft. above the sea, 
exceedingly dry, with h^ly any springs. 

The second locality, where toe ravages of the Nun have been 
extensive last year, was in the Ebersberg forest, situated in Ae 
Province of Oberbayern, 20 miles east of Munich and 112 miles 
east of Weingarten. The locality is level, at an elevation of 17W 
feet and like this Weingarten Forest, exceedingly dry. There if 
here a compact area of 16,610 acres all densely stocked forest^ 
almost pure spruce, with a mixture of Scotch pine in places and a 
few scattered beech everywhere, the proof that formerly this was 
a mixed forest The woods are well stocked, but the soil is much 
less rich than the boulder clay of Weingarten. Moreover, the 
ibrest had for centuries been maintained as a huge game park and 
accordingly thinnings were made sparingly, the young growth, poles 
and trees, grow up in a crowded condition and consequently 
very slowly. Hence the timber proportion per acre is only aoout 
one half of what it is in the Weingarten range, say 60 oub. ft* 
per ^re per wpum. Thus, as regards the soil and general 
eenditipos ef oUmate, oirpuaistauees are similar to thflsa ^ 
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Weingaxteo. But the denaely crowded growing stock has rendered 
this locality even more favorable for the multiplication of the 
insect whicn, as explained, in the moth stage, as well as in that of 
the caterpillar, seelm shade and shelter, avoiding light, open woods. 

As a matter of fact the devastation here has been quite un* 
paralleled. Here, as in Weingarten, the edges of the forest, where 
It adjoins the open country, were untouched, but in the interior 
17,100 acres were severely attacked and in this a compact area of 
4,700 acres was completely bare. Not a vestige of a leaf was left 
on the trees. Nor was the damage here confined to older trees, 
but extensive areas stocked with young wood were likewise com- 
pletely bore. The sight of this desolation was appalling, and 
the contrast between the interminable leafless area in the centre 
and the green wood near the edge of the forest was extremely 
striking. Scotch pine is found scattered among the spruce, and 
here, as in Weingarten, the scotch pine had not been much 
attacked. Some compartments, with a large proportion of 
scotch pine, presented a marked contrast to the bam woods 
surrounding them. Under these circumstances, there was no 
alternative out to cut down all the timber which had been bared 
by the caterpillar. In Weingarten, what under the circumstances 
appeared as the correct poUcy, was followed, viz . — the regular 
annual yield or rather a little more than the regular yield, 
700,000 cubic feet were cut, not in the compartments provided by 
the working plan, but in that which had been moat severely 
attacked by the insect In this manner it was posttble, without 
throwing the working plan out of gear, to cut a considerable 
proportion of the trees which bad been eaten bare. In Ebera- 
oerg this was not possible, the devastation^ had been on too 
gigantic a scale. On 4,700 acres not a vestige of a leaf was left 
upon the trees, it appeared certain that none of these would 
recover, that the wood would rapidly deteriorate and morever 
that the bark beetle, (Boatrichus typographus) and other 
species* would, favoured by this vast number of d^ and dying 
trees, multiply to such an extent, as to endanger the existence 
other forests in the vicinity. It would not have been right to 
incur such a risk, hence it was resolved, without delay, to cut all 
the trees that had been eaten bare. As already mentioned, there 
was here and there a proportion of scotch pine. These, having 
been attacked much less, were allowed to remain and so were, of 
■course, the heech trees, which formed a very small but uniform 
proportion in the spruce wood. The beech, having been overtop- 
ped by the faster growing spruce, were tall, lank, ill shapen trees 
with thin broom-like crowns, but will, nevertheless, in the re- 
generation of this vast area, be very useful. Of spruce timber the 
4,700 acres yielded about 80 millions of cubic feet while the trees 

* Ai a matter xd feot it wae, aooordiiig to Dr. Panly, aot BtuMcknu Imt 
J^9dei /[vrrytiitMf whieh WM found molt plentiful on the wees out 
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that had to be cut on the 7i400 acres attacked but not devastated^ 
yielded another 23 millions. The total quantity cut amounted to 
58 million cubic feet or more than one million tons of Spruce 
timber. Bark and twigs were burnt so as to destroy the eggs 
deposited upon them. 

The State Forests of the Kingdom of Bavaria yield on an area 
of 2,300,000 acres, 102 million cubic feet of timber annually. The 
quantity therefore that had to be cut in the Ebersberg Forest in 
consequence of this calamity, amounted to more than half the 
total regular annual yield of the Bavarian State Forests. Extra- 
ordinary efforts, on a very large scale were made, in order to 
bring this timber to market in an economical manner. The 
great Railway Line which goes from Munich to Rosenheim and 
innspruck, passes close by the forest, and a branch line 7 miles 
long, was constructed into the heart of the devastated area. 
The ground being level, the forest is divided into rectangular 
compartments by rides running at right angles to each other. A 
complete system of forest tramways was laid upon these rides 
and portable branch lines were thrown into the compartments. 
Each compartment measures about 42 acres. 

Timber cutters were brought from all part of the country and 
lodged in barracks built in different parts of the forest. By means 
of these measures, which were carried out with great skill and 
energy, it has been possible to realize very good prices at these 
unexpected and gigantic timber sales. It will be readily under- 
stood, that the news of these arrangements created great excite- 
ment among timber traders. A great fall in timber prices all over 
Southern Germany was expected, and this created something 
like a panic among forest proprietors. In this direction also, timely 
measures were taken. The quantity of timber to be cut in the 
State forests of the adjoining districts, extending over a large 
portion of the kingdom, was reduced considerably. The good 
effects of this methodical and energetic system of action was 
aided by a circumstance of great importance. The spruce timber 
produced in the Ebersberg Woods has a very good name, it is 
slowly and evenly grown and is much prized Of the large 
timber, much was taken across the Alps to Italy, while of the 
smaller pieces, a large proportion was bought by a large Paper 
Factory of chemical wood pulp near Mannheim. The tops and 
branches and the pieces of unsound wood which aro only fit for 
fuel, have mostly been collected at the Government Wood Depdt 
which supplies ihe town of Munich with fuel. 

In summer 1888 it is reported, in a most interesting paper on 
the ravages of Liparia Alonacha by Dr. A. Pauly, Lecturer on 
Zoology at the University of Munich,* that a considerable number 
of motOB of the “ Nun had been noticed, and it is estimated' 


^Allgemeine. Forst-und Jagdwltuiig 1891. Jumuy p. 17. Fehniwy p> 57' 
April p. 127* 
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that in the compartments which were severely attacked in 1889, 
there were in that year, 1888, from 6-10 moths per tree. Assum- 
ing four female moths on one tree and that they all laid the usual 
number of eggs which were duly hatched in the spring of 1889, itr 
may safely be estimated, that in June of that year there were 
400 caterpillars at work on each tree. As a matter of fact, an 
area of 1,600 acres was attacked in 1889 and on this area 
were seen numerous white spots on the stems of the spruce, 
and large heaps of the dung from the caterpillars were lying on 
the ground. Large sums were spent that year on the destruction 
of caterpillars, moths and eggs, but the effort was quite inade- 
quate, the weather in 18B9 and 1 890, being much too favorable 
for the development of the “ Nun ” and apparently too unfavor- 
able for its enemies. As the inevitable result of these circum- 
stances, the eggs laid in 1889 by the female moths, the number of 
which may be estimated at 200 per treo, were hatched, and the 
consequence was, that in the Summer of 1890, each tree on the area 
attacked in the previous year, was inhabited by 100 x 200 = 20,000 
caterpillars, which, being in good condition, thanks to the favor- 
able weather, set to work to devastate the forest. It cannot be 
said, that the ** Nun,*' has a strong tendency to wander. Swarms 
of the moth are occasionally driven long distances by the wind. 
Thus, last summer, while the insect was doing its work of devasta- 
tion in the Eberaberg forest, it also appeared in some other forest 
districts near Munich in considerable numbers, btit not sufficient 
to do any large damage. And when the moths in these forests 
emerged from the pupa stage, huge swarms of them were, on several 
occasions, driven by the wind into the town of Munich, where they 
appeared like clouds of large snowflakes, covering everything, to 
the amusement of the children, and to the dismay of the good 
citizens of that town, w'ho sat in the public gardens in the even- 
ing to rest from the labours of the day over their cans of Bavarian 
beer. The moths were everywhere, on the table and in the beer 
cans. Oberforstrath Heiss, the bead of the forest department in the 
province of Oberbayern, in a remarkable communication published 
in the April number of the Allgemeine Forst und Jagdzeitung 
for 1891, states that as early as 1888, at the time of the Indus- 
trial Art Exhibition at Munich, millions of moths of the Nun 
made their appearance, bei^ attracted by the brilliant light of 
the Marine reflector at the Exhibition. At that time a stiff gale 
blew in the Eberaberg forest, and Oberforstrath Heiss thinks it not 
impossible, that the moths were imported into the Ebersberg 
forest by the storm. There are also several cases on record 
on the shores of the Baltic, of swarms of the “Nun** having 
come across the sea with the wind. 

These, however, as far as we know, are exceptional cases. 
The caterpillar only travels in search of food and that only for short 
distancea When nothing to eat is left on a tree, he lets himself 
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down or he creeps down and ascends the next tree. At last, when 
all trees and the advance growth under the trees in that locality 
are bare, hunger drives him to eat the leaves of the blackberry 
•on the ground And, as already mentioDed, when disturbed by 
rain or wind or otherwise, the caterpillar lets himself down to the 
ground and is often blown considerable distances. In this manner 
the area attacked, which in 1889 only measured 1,600 acres, 
extended to over 12,000 acres in 1890. During this process of 
slow gradual migration in search of food, thousands of caterpillars 
perish from starvation, and last summer, huge heaps of dead cater- 
pillars were lying on the ground The stench of these putrifying 
worms, mixed with their dung, was almost unbearable. The 
number of dead caterpillars per tree was estimated at from 
20.000 to 50,000. 

The huge hole which has been cut into the Ebersberg forest, 
in the manner here described, has effected this great result, that 
the eggs over the entire area cleared, will be destroyed, and that 
any caterpillars which may come out in 1891 will find nothing to 
eat in their immediate vicinity. But, in the woods surrounding the 
area cleared, millions of eggs were deposited on the trees, and, 
should this year again prove as favorable for the Nun " as its 
predecessor, the destruction may, nevertheless, extend over that 

5 urt of the Ebersberg forest which had not previously been touched. 

evertheless, the most effective step in order to arrest the pro- 
gress of this mischief, has been taken and it will be readily under- 
stood that there were many who wondered why the Wurttemberg 
H'oTCBt Administration had not acted in a similar manner. Those,, 
however, who were familiar with the circumstances in these two 
forest districts agreed with the Wurtiemberg authorities, that 
their action was justi6ed by the ciroomstances of the case. Great,, 
therefore, was the rejoicing when in March the newspapers 
announced, that the trees which bad been left standing in the 
Weingarten forest range showed signs of drying up, and that pre- 
parations had been mide for cuttings on a very large scale. The 
fact is, that towards the end of February, the tops of the trees 
commenced to die, the last or inner layers of the oack showing 
brown spots. The same thing was noticed in the bark at the base 
of the stem. The cold was unusually severe, with deep snow on 
the ground in January and the first part of Februaiy, and this 
exceptionally severe weather may have had an injurious effect 
Whatever the cause of this unexpected mischief mav have been^ 
there was no help for it, but to cut the trees which were dyingr 
and it is estimated, that including 700,000 cubic feet cut in 16Mr 
altogether 8,600,000 cubic feet will be out in the compartments 
of the Weingarten range, which had been devastated by tbs' 
Nun. Even with this, the fellings in Weingartsn am small 
compared with the 58 milUons ot cubio feet cut last year in tbs* 
Ebersberg forest 
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Tho third forest district, in which destruction on a large 
scale was worked by the Nun io 1890 is the “ Diirreubucher Forst*" 
situated 50 miles north of the Ebersberg forest, from 3 to 4 miles 
south of the Danube on undulating ground, at an elevation 
above sea level of 1,300 feet The total forest has an area df 
12,000 acres, of which 1,800 were attacked by the insect. It is 
stocked pnrtly with pure spruce, partly with mixed wood, spruce, 
Scotch pine and beech. The same peculiarities were noticed 
here as at Weingarteu. The spruce suffered most, while mixed 
woods were muen less affected. The destruction was most severe 
in low sheltered places, while trees standing on hillocks and ridges 
bad siifiered much less. This forest is particularly interesting, 
because measures were taken with considerable success to hem in 
the ravages of the insect and to prevent its spread. In July 1889, 
moths were seen, they were estimated at from 4 to 5 per tree. 
Damage by the caterpillar was not noticed and it was hoped 
that bad weather, which occurred at the time when the eggs were 
to have been laid, would have prevented this operation. On 9th 
June 1890, however, it was found that the caterpillars were 
at work, and forthwith a plan of action was framed and 
carried out by special officers and establishments posted to the 
forest district, in two essential points this forest was different 
from the two districts first described. Natural reproduction has 
always been, and is the rule here, and it was more of a 
mixed wood, than the others. Hence greater irregularity in the 
age of the trees and more underwood and advance growth. After 
the outer limits of the area attacked had been ascertained, it was 
determined to prevent the spread of the caterpillars and the 
extension of that area, and this was effected by the formation of 
protection belts around the area already attacked The advance 
growth, even under old woods of the Scotch pine, consisted chiefly 
of spruce, it was densely beset with caterpillars and greatly 
tended to facilitate their onward movements and thus spread 
into woods not yet attacked. 

On the protection belts, which were made 100-130 feet wide, 
three operations were undertaken. First, on all old stems rings 
12 inches broad of tar and glue were applied at a convenient 
height, about 4 feet from the ground. This mixture of tar and 
glue has for some years past been specially prepared and^ has, as 
previously mentioned, been employed on a large scale against the 
ravages of the scotch pine moth, the well known Gastropacha 
Pini.^ To make the gfue stick on the stems, the rough outer 
Wk is scraped off with a sharp knife, which gives a smooth sur- 
face to the inner reddish back. Hence this operation is commonly 
dMignated as ** robben” to redden the stem. These rings or belts 
of glue, if the mixture is good, iremain sticky during 2 or 3 months 
and they effectually prevent the caterpillar from ascending the 
ttee. Secondly, all underwood was out and burnt as far as it 
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«could nob be utilized. Poles fit for sale were barked and the bark 
was burnt with the rest. For this purpose special fireplaces were 
prepared and surrounded by a circular ditch with steep sides, to 
prevent the spread of the fire and the escape of the caterpillars 
which, as soon as the underwood was heaped up inside the ditch, 
rapidly collected in the ditch and were destroyed. The moths 
•commenced to swarm in this district while huge masses of cater- 
pillars were still at work feeding. Hence the fires lit to burn 
the underwood were also used to attract to destroy the moths. 
For this purpose the fires were lighted at itight and kept up until 
midnight. Between 9 o’clock and midnight the largest swarms of 
the moths appeared, a portion were actually burnt, the others were 
stupefied by the hoar, fell to the ground and were easily killed. 
Fine torches were also used with large screens behind them, 
smeared over with glue on which the moths were caught. Third* 
ly. Extraordinary efforts were made to destroy as many cater- 
pillars and moths as possible Gangs of women with blunt brooms 
and long handles were busy in the protection belt and elsewhere 
in the forest, in killing the caterpillars, which were set on motion 
by the cutting of the underwood and other operations under- 
taken. For the destruction of the mochs 300 labourers and 80 
boys under their masters were employed. This work could, as a 
rule, only be done early in the morning from four to half past 
eight o’clock. Later in the day the moths fly about and cannot 
be caught. Only on cool rainy days do the inoth.s rcinuiii (juiet 
during the day and can be destroyed. 

To return to the protection belts, tho groat object aimed at 
was, to stop the spread of the cnterpilhus by making it im possi- 
ble for them to a.scend large trees and by destroying the food 
which the underwood had furnished thorn. Here and there tho 
success was not complete, and in such cases an additional pro- 
tection belt w'os formed outside the one first established. Upon 
the whole, the result was most satisfactory, and the destruction was 
•confined to less than a sixth part of the entire forest. In some 
cases ditches with steep sides were used in addition to the protec- 
tion belts and the caterpillars collected in them in large masses. 
1 draw attention to what has already been stated, uiz., that in 
Ebersberg, spruce poles, the bark nulled off and smeared with A 
mixture of tar and glue, were usea with some success to prevent 
the spread of the caterpillars into compartments not yet attacked 
by them. The success attained by means of the these and other 
measures, which it would lead too far here to detail, in the Diirren* 
bttcher forest was the well earned reward of measures promptly 
devised on the spur of the moment and carried out skilfully and 
•expeditioueijr. 

It has been maintained, and probably with justice, that the 
Nun has its original home in the scotch pine woedt Here a 
few samples of the moth may be found every year, whereas in 



IN THE SPRUCE FORESTS OF SOUTHERN OEBMANF IN 1890. 27( 


spruce forests in ordinary years the Nun is rare or absent. And 
in the extensive scotch pine forests of Franconia, as well as in 
some scotch pine forests near Munich, the insect had multiplied 
to an unusual extent during the 3 years from 1888 to 1890* 
At other times also and at other places the insect has done dam- 
age in scotch pine wood. There has, however, never been de- 
vastation in pine wood on a scale as gigantic as in spruce foresta 
Why this should be so, is not at first sight easy to explain. 
There may be something in this, that the needles of the pine 
are only eaten partially, whereas the caterpillar eats those of the 
spruce from the top downwards to the very base. Again, the bark 
of old spruce trees is rough to the top, whereas on old trees of 
the scotch pine the upper part is smooth. Dr. Pauly thinks 
that even in the lower rough portions of the scotch pine, the bark 
is not as favourable as the spruce bark. It has already been 
mentioned that the *' Nun ’* is polyphagous and generally it 
shows a great partiality for the leaves of the beech. Caterpillars 
of this insect fed on beech leaves are reported to attain an un- 
usually large size and to produce particularly fine and well devel- 
oped moths. Nevertheless, no case is known of the " Nun *’ hav- 
ing multiplied in beech forests to such^ an extent as to create 
serious apprehension. One reason of this may be^ that, on the 
smooth bark of the beech tree, the eggs do not stick. Another 
is, that the beech, like other deciduous trees, produces a fresh crop 
of leaves as soon as its leaves have been eaten by insects. The oak 
does the same, and it is not an uncommon thing to see all trees 
in an oak wood eaten bare in spring by that small grass-green 
caterpillar, Tortrix viridana, and after the lapse of a few weeks, to 
find the trees clothed with fresh foli^e. The bark also, though 
that of a coniferous tree, being deciduous, recovers rapidly, after 
the first crop of leaves has been destroyed by Tinea lancinelUL 
The spruce too makes an effort, so to say, at recovery, but that 
effort is weak and ineffectual. In October last, in the Weingarten 
forest, on many trees which had been eaten bare or nearly so by 
the caterpillar, the buds intended for the spring of 1891, had 
opened and brought forth small tufts of tender leaves, these 
were killed by the cold ot winter, and others which here and 
there came out in spring, had not strength to restore life to the 
exhausted tissue of the, branch and it consequently withered. There 
is, however, a difference. Tuiing plants of the spruce show a 
greater reproductive power than old trees. Other conifers, such aa 
the silver fir, and pemaps even the scotch pine, though not to 
be compared to deciduous trees, yet seem to have greater powers 
of reproduction than the spruce. Hence it is haraly to be won- 
dered at, that all the great devastations of the Nun have been 
in spruce forests. Numerous such are on record in Saxonj 
(Voigtland^ in 1790, in Thuringia in 1829-30 and 1885-40, in 
Poland, Silesia and Eastern Prussia from 1858 to 1858. In all 
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these cases there has been loss in material on a uigantic scale. 
The timber of the extensive forests which was killed wholesale, 
deteriorated and was attacked by the bark beetle. The devastation 
in the Eberaberg Park has been the first instance in which it has 
been possible to utilize the whole of the timber killed by the 
insect, and the Dii/i'renbucher Forat has been the first case of a 
really successful battle against the calamity. 

In India there has not, as yet, been any extensive damage to 
forests by insects. Pure or nearly pure forests, in which one 
species prevails, fortunately are the exception and not the rule. 
In Sal forests only has there been a commencement of such dam- 
age ; nevertheless it may not be without practical value to draw 
attention to some of the leading facts connected with insect 
damage in Europe. The beginning of the calamity with which the 
present paper is concerned, can be traced back to 1B88 and by 
1890 the insect had multiplied in many scotch pine and spruce 
forests of South Germany and Austria, for its ravages extended 
over Bohemia and lower Austria. But everywhere the damam 
was confined to certain areas of limited extent, it was severe only 
in spruce forests, and devastation on a really large scale was limit- 
ed, in South Germany, at least, to the three forest districts : 
Weingarten, Ebersberger Park and DUrrenbucher forest. In 
these localities the multiplication of the insect was due to local 
causea The fact that the damage was confined to the interior 
of the forest while the edge escaped, seems to show conclusively, 
tW the insect was not imported from a distance. The experi- 
ence of the coming summer will show, whether this view bolds 
good generally, or whether the mischief has not spread by the 
flight of the moth to forests which had hitherto been free from it 

The conclusion seems justified, that in those regions north of 
the Alps from the Lake of Constance to Vienna, where the 
calamity of 1880-90 took place, the climatic conditions of those 
three years favored the multiplication of the Nun in a remark- 
able manner, and that, in certain localities, such as the three 
forest districts here described, the effect of these conditions had 
been much intensified. 

On previous occasions it has often been observed, that after 
the devastation of the Nun has lasted for three years, its vitality 
seems to diminish. This may be explained partly, but not entire- 
ly, by the increase of its enemies. A disease o^n breaks out 
among the caterpillars, as if they were uneasy and uncomfortable, 
they begin to wander up and down on stems, posts and the like; 
on the spruce they congregate in large masses at the tops of 
branches, and then they die without making any attempt at 
feeding. The next few months will show whether the point of 
exhaustion and multiplication of its enemies has now been attain- 
ed, or whether the calamity is still extending further. 
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The ** Nun*’ is not likely to trouble Indian Foresters, and 
this lengthy account of its ravages may to some appear super- 
fluous. What has here been said may, however, be useful in so 
far as it teaches the old, but all important lesson, that mixed 
fl)rests have many advantages over pure forests. Should any 
insect calamity ever give real trouble to Indian foresters, syste- 
matic and methodical study, of the life history of the insect, will 
be the first point to aim at. In regard to the placing of its eggs, 
the larva and pupa state and the perfect insect, each speaes 
has its own peculiarities which must be studied, before an 
attempt can be made to adopt remedial measures that shall be 
really useful. 


GRAZING STATISTICS AND GRAZING UNITS. 

Will you allow an obscure divisional officer to make a few sug- 
gestions concerning the grazing figures given in some of our Forest 
Administration Reports for last year, form No. 55 ? I might refer 
to almost all the reports without exception, but it will be sufficient 
to extract figures from two or three and this I do below 

Punjab Report. Rawalpindi Dimsion. 

Grazing by permits (No. of cattle) 2,592. Value Rs. 111. 

Kanqra Division. 

Grazing by permits (cattle) 3,039. Value Rs. 1,271. 

Central Provinoes Report. Balaghat Division. 

Grazing animals, No. 137,712. Value Rs. 24,216. 

Bhanoara Division, 

Grazing animals, No. 89,448. Value Rs. 16,384. 

Betul Division. 

Grazing buffaloes. No. 8,022. Value Rs. 5,299. 

N. W. Provinokb and Oudu Reports. Dkura Dun Division. 

Grazing animals, No. 29,608. Value Rs. 6,099. 

Any number of examples might be taken, and I hope the 
Conservators of the above circles will kindly forgive me for quot- 
ing their figures. 

What is meant by the “ number of cattle (2,592 )** or by “ ani- 
mals, No. 187,712 ” ? What animal is referred to ? What is the 
unit ? Is it one head of cattle grazed for a year, or one head for 
one month, or for three months, or is the number here given 
merely the aggregate number of animals for which permits for 
all periods issued ? 

Until a few years ago, in the Lower Bengal Report the “ num- 
ber of cattle ” given in this return was in reality the number of 
cattle for which permits issued, and, on its being observed that 
these permits were some for one month, and some for other periods 
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and that the numbers of cattle had all been added together indis- 
criminateljr into one total, a new plan was adopted, and the 
entries now in the body of the return distinguish the periods, and 
the “ abstract" at the end of the return ^ves the number of 
grazing units, a unit being defined as one avimnl grazed for one 
month. To avoid increasing the length of the return, it would 
probably sufEce to enter merely the number of grazing units, a 
toot note defining the unit, and to omit all details of length of 
periods, and I would invite attention to the note at foot of the 
Bengal return. No. 55, which is as follows : — 

STote. — For the purpose of this abstract of grazing, permits for 
grazing issued for various periods have been reduced to, and are 
expressed in their equivalents in one-month permits. The unit 
is therefore one animal grazed for one month, and the number 
here given, if divided by 12, will give the average number of 
animals grazing daily throughout the year.” 

Of course I have no right to assume that the figures of the 
above reports do not refer to animals grazing all for the same 
period, but in that case, 1 would suggest that for record and for 
the information of the public, the length of the period should be 
mentioned. What we ought to avoid is such figures as say • 

1,000 cows grazing on one-month permits. 

500 „ „ „ three-months permits. 

200 „ „ „ twelve-months permits. 

All being added together into a general total of 1,700 cows, which 
total would not properly represent the case. The 500 and the 200 
cows should, of course, be reduced to the same denomination as 
1,000 cows, and we should have, in this case, a total of 
1,000-1-1,500+2,400=4,900 cows, if one unit is one animal graz- 
ing for one month. 

A plan such as the Bengal plan, which I should like to recom- 
mend to the consideration of Conservators, enables the reader to 
form an idea of the amount of grazing, and whether light or heavy, 
if he knows the area grazed, and this last is now given in the 
Annual Reports. At any rate, it allows of a comparison between 
the figures of successive years, which is impossible unless the unit 
is the same throughout 

To resume, would you allow me to suggest for consideration that 
these returns should shew, not vaguely as now, ** number of ani- 
mals," but the number of grazing units, and that a note at foot 
define the term " giving unit” as is done in the Bengal Report, 
and further that a distinction be made between the different 
animals ? One figure should refer to cows, and then to bufbloes, 
another to goats, frc., &c. 1 see that this distinction between the 
kinds of animals is observed in the returns for the Northern 
C^le, C. P., but not in the Southern. 

8rd A^prVLt Ifi^l. 


B. O. 0. 
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RAB. 

The remarks on tab, at pp. 11 and 12 of your January-Uarcb 
number, treat the question as one principally of ash-manure. 
This is, I think, a mistake, though tho conclusion oome to, that 
tree-rab is indefensible, is perfectly sound. Here in Bombay, the 
roost respectable opinion is, that the magic lies in the /ire, the aak 
being a very secondary matter. The great point is, to obtain a 
lire hot enough and enduring enough to penetrate the soil to the 
requisite depth, neither smouldering vainly on the surface, nor 
flashing over in evanescent flames. This is supposed to extermi- 
nate all intruders, plant or insect, living or hybernating in the 
soil. It also has doubtless an effect on the physical condition of 
the soil, and on its chemical composition, by producing nitrifica- 
tion or otherwise. The aah cannot be the principal object, since 
one man will burn his bed in March, or even February, while 
another will defer it till the end of Ma}*, if it suits his convenience 
in other matters. The latter 'will, of course, profit by much of the 
ash But the former will not, for the high winds prevailing will 
have scattered it to the four quarters of heaven, leaving only a 
patch of blackened soil. But the crops will be equally good, 
other things being equal, or at any rate public opinion has found 
no reason to confine the period of burning within narrower limits 
than those of the dry season. As to me alleged necessity of 
tree-rab, it is doubtful. The Revenue Officers strike for it because 
the people demand it (where forest is available). The concession 
keeps things comfortable for them, and the profit a prtndre 
dann le bien d'autrui is much too valuable to be given up with- 
out a struggle. The agriculturist chiefs strike for it partly for 
the same reason, and partly because one of them, on making the 
discovery that rab in general was not pure idiocy, but had 
actually a sound basis for him to put into scientific lans^age, 
became so pleased with himself that he lost his head with delict 
and pushed his theories regardless of the expense. What could 
a poor forester do against such foes ? Fortunately, nature is on 
our side, and is daily undermining their stronghold. In some 
parts, people are offended if you suggest the use of grass or leaves. 
Go twenty miles east, and you will find a plot of branches and a 
plot of pure grass side by side. Go ten miles south, you will find 
a thin layer of cowdung suffices. Go twenty miles north (or 
twenty minutes ride for that matter) and you will find pure teak 
leaves in use, gathered off the ground in big baskets. The leaves 
and the grass usually are sprinkled with a little dust to moderate 
the rate of burning. I have never seen the complicated super- 
posed layers approved by the agriculturists. The vast majority of 
^b beds consist of one, or two, or rarely of three layers. Now, in 
the heart of this wonderful rab-demandingrainfiBill, it appeara that 
there are villages which actually do with fish^maiiure. But 
nature is with us, and I have not a shadow of doubt that before 
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many yean are out, tree*rab from State Forests will be as dead 
as Queen Anne, 

F. GLEADOW. 

FOREST MAPS AND HOW TO KEEP THEM UP TO 

DATE. 

The Forest Survey give us maps which are veiy nice, but in a 
pro^ssive Department like the Forests, there is a continual 
addition of roads, houses, chaukies, wells, block lines, compartment 
lines, fire lines, &c., &c., always going on, and boundaries too are 
changed not seldom. My own experience of attempting to get these 
things entered in the divbional maps is most unsatisfactory, and 
there seems to be always great difficulty in finding comTOtent 
Surveyors and Draughtsmen. It seems to me that if the Forest 
Survey Branch was increased by a certain number of Surveyors 
and Draughtsmen, with a competent officer in control, all this 
bother and irregularity would be removed. Contractors might 
indent for the services of the Survey, stating how much work 
was required in their circles and would then get their work done 
in rotation. I think this branch should be kept separate from 
the men at work on original map work, or the pressure which 
seems to lie on the latter would be communicated to the work of 
correction and bringing up to date and the delay so caused, would 
<]uite spoil the usefulness of the scheme. 

T. 

A DISHONEST FOREST GUARD IN FRANCE. 

A French forest guard in the Department of the Jura has 
recently been convicted of a somewhat clever piece of swindling. 
It is the custom in these forests, when marking a coupe for sale, to 
leave unmarked all the trees which are to be sold, and to mark 
those which are to be left as standards, seed-bearers, &c., on the 
ground. The consequence is that would-be purchasers on going 
round to make their own estimate of the value of the coupe pay 
no attention to the maiked trees, which are not for them. This 
forest guard was entrusted with one of the marking hammers, 
and his plan was to mark several trees but not call them out ,tak- 
ing advantf^e from time to time of some one else calling out at that 
instant. Hence at the end of the operation there were several 
more trees marked than were recorded in the Officer’s notebook. 
When the coupe was sold, the forest guard would go to the pur- 
chaser and explain how matters stood, and make a bargain for tnese 
extra trees, and so ^ dispose of them for his own benefit. This 
game went on merrily lor some years, but at length a purchaser 
came to the front who would have nothing to do with speh a rogue 
and he shewed him up, and the result is that the guajrd will be 
able, in jail, to reflect upon his past misdeeds for a space of two 
years, having been convicted on his own confession. 
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MY *360 TIGER. 

It wae the Merry Month of Mi^ — or very near it — and none 
the better for that fact. Hoar ^cember.*’ Oh ! for a little 
hoar ” — would have^ done as well, in the matter of merry 
geniality. But there it was, and if not liked — as it certainly was 
not — it had to be lumped — as it certainly was — over lumps of 
basalt, for about 1,500 feet up. I am not fat, unless about the 
cervical region. I could not ^et fat if I tried, leastways not 
without stealing it, or acquiring it in some less nefarious but 
equally external manner, but I know exactly what Shakespeare 
meant, when he talked about “larding the lean earth.'* You 
cannot do it,— not really — if there is a breath of air stirring. But 
when every leaf is off the trees — as in the merry spring-time, 
and the geniality of the atmosphere is as that of the abode 
of old Qet-thee-behind-me, then only can a really lean and 
skinny, shrivelled and weazened mannikin, like myself, properly 
“ lard the lean earth," to the satisfaction ( ! ? ! ) of both partiea 

This district has been thoroughly shikarred by a previous 
Collector who presented each of bis beaters with one or several 
guns, and the necessary licenses, if one may go by circumstantial 
evidence. There are also, gun for gun, about as many unlicensed. 
The consequence of which is, it may be said, without anjy excruciat- 
ing mathematical proof, or logical inference, but in plain, common, 
everyday English, that the country is cleaned out, that the lordly 
sambhar now loids it in the happy hunting grounds, that the 
nylgai is written, as the Romans wrote it, with a nit, that the 
tiger has had to follow his food, and that, in short, the Forest 
Officer is the only Shikar left. 

The above facts may account for my carrying only a *360 
express, on the off chance of a hare, or by great good luck, of 
a bukri or microscopic deer, (surviving because no native gun 
can hit it) instead of a rifle more worthy of my fame, or, to 
be more modest, more fitted for a man of double my stren^h. 
The above facts again, coupled also with the fact that I had 
already expended most of that strength, may also account for 
the fact that not having seen a tiger for more years than I can 
remember when scber, 1 should on this occasion, while carrying 
the little ‘3G0 on another man’s shoulder, almost walk on top 
of one, which was, as may happen to the bravest, also when sober, 
the first to bolt The ground being tempestuous, and the forest 
^ickish, I was searching the intricades of the jungle,and of Ae 
Dictionary of Expletives, and of my favorite author Athanasius, and 
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of the roots of my hair, (which would Dot come out by fistfuls 
because the perspiration precluded any chance of a good grip) when 
that tiger must needs stop in a visible situation across the valley, 
to see who had dared to intrude upon its lair. The range was 
somewhere between 200 and 250 yards, nearer the latter and the 
rifle was well, a curiosity. Originally a double, simple 'SCO rook 
rifle, I had it bored out for the express case with the result that 
it was point blank, and wonderfully accurate, at 300 yards ; but 
threw high by some yards (to limit myself to the Revenue stan- 
dard of exaggeration) at shorter ranges. There was also an 
interesting uncertainty about reloading in a hurry, owing to the 
extractor catching the top of the breech-block. The sights are 
beautifully fine, and as there was no time to prospect around for 
a rest, I just took a careful standing shot, and — bowled over 
the tiger, like a ninepin. But being fully aware that the nine- 
lives-of-a-cat story is something more than the statement it 
reads like, thought it advisable to wet t'other eye," or barrel, 
and did so. The result, as afterwards shown, being a clean miss. 
(Good advt for Pear’s Soap somewhere here, but no time to 
elaborate it.) The other result, as might have been foretold, was 
to wake up the tiger, and everybody, meaning we five bodies, 
vowed “ a hit, a palpable hit." The tiger, displaying an intimate 
knowledge of the Commentary of Athanasius on the Dictionary of 
Expletives, went tobogganing in a loud voice down the hill, tail 
end first, and it became something more than evident that there 
would be a considerable advantage in keeping above, rather than 
below, the subject of discussion, which was, I repeat courteously 
but firmly, a tiger in tantrums, and not an offence compoundabie 
under § 243 (a). We five, including a patol with my walking spear, 
and a beat guard anxious to show his zeal and incomiptability, by 
flourishinp; his marking axe, and stamping the broad arrow on im- 
aginary tigers’ skulls, went after that tiger, and veiy soon found 
that it h^ no monopoly of the toboggan business, though the 
roars from our party were painfully inferior. After consultation, we 
found that by going round the same way os the tiger, we could just, 
if not over-balanced by inconsiderate roars, keep our feet, and then 
we trusted to keep our bodies. We had not descended a quarter of 
a mile when the roars became distinctly disturbing to our equil- 
ibrium, and trees came rapidly to a premium, either as a temporary 
break, or as a possible, not to say probable, refuge. The uncom- 
fortable part was, that we could not see the unsociable beast, 
though knowing that it indulged no fads and crotchets as to our 
own precise locality. Its roars and growls seemed to come from 
just under our feet, and we were afraid, every man jack of us, 
that the missing sociability might become evident, all in a lump, 
in an unezpectea and unofiScieu, not to say aggressive, manner. 
Still, we did not dare bolt outright. At length Keeneye spotted 
the beauty, (it was really striped, and spotted at the same time 
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and place) and showed it me, and I did not like it at all, at all, 
and the first thing I did was to motion them all up trees, which 
they had, no doubt unconsciously, already selected, and they 
were not long in showing on their climbing powers, as every 
broken twig or crushed leaf had elicited either a growl or a roan 
Now I am extremely fond of music and da a little in the Church 
emptying line myself, and the others simply gloried in the 
style of music employed to drive away the Devil at native 
weddings, and they would have gi\eti large sums, had a deaf and 
wealthy Bunnia come along to get within ear-shot of one. But thia 
music jarred upon ournervea 4 and upset our stomachs, and gener- 
ally struck us as being vastly inferior to the harmonies of “Home 
sweet Home,” or “ Chota lal chirya baitha upar lat.” How- 
ever, there we were, and there was the tiger, and its eye was 
upon us, and I had but three small cartridges, one of which 
was morally certain not to find its way home if in any way rudely 
flustered. The tiger was under a clump of bamboos, and mostly 
concealed. The only things clearly visible were the lashing of its 
tail (an unsatisfactory mark) which seemed to grow out of ita 
head, and its vile temper. 1 thought to myself, if it were 
not too late, I should pray that Heaven preserve me from hav- 
ing a tiger's temper. But as 1 have got one, I iust fished 
about for the clearest view to be got, and squatted down there 
to consider, well knowing that if I once covered the beast, that* 
pesky littlo rifle would go off, like the Chassepot, of itself, and 
perhaps got me into as much trouble. I thought to myself, as I sat 
figuring out the trajectory, and calculating how to dodge thia 
and the other bamboo, now my friend, are you ihe common 
coward, that sees his enemy and hesitates, or are you the rash 
headstrong idiot that goes for an enemy stronger than himself 
when the ground favors that enemy ? Then I thought that a 
decision of the question either way would not make two pina 
difference in my action, and might be deferred until philosophical 
reflection was no longer disturbed by a tiger-skin, my tiger-skin,, 
with a tiger in it, roaring stale platitudes about possession being 
nine points of the law, and teaching your grandmother to catch 
tartars, &c., &c. Then I thought that “ payment by results ia 
the unjust but expedient and inflexible order of the day. I have 
established relations with that roaring tiger-skin there, which 
nothing but death can sever, and what is more, I am not going to 
sit here all day, having a lot more work to do and that brazen 
sun up there more to be dreaded than forty tigers. Then the 
tiger got up, and said in an abominably uncivil tone, that I bad 
better look sharp anyhow, or he would have to come out and see 
about it, and lay down again, bad to see as ever. So 1 made a 
final calculation, how many feet below to aim, and with elbows on 
knees took a steady pot shot. The marking-axe was nowhere 
visible, but I spotted the spear, out of reach, leaning against the 
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trunk of a tremulous sapling, on which the bearer was clinging, as 
a chameleon might do, and displaying most of his numerous 
colors, from anxiety on my behalf, l^he bullet seemed to get 
home, as the result was a ait-up*aud-roar till the barrels vibrated 
so that it was vain to look for the foresight. So I took out the 
empty case, and substituted the remaining cartridge, thankful 
to be allowed to insert it in comparative peace. Then I took 
another steady pot, on which the tiger got up roaring, and turned 
round, and lay down reversed. And then the last shot, wondering 
whether I should be found a week hence, a skeleton tied with 
its pocket hankerchief up in a supposed life-saving sapling, over 
the still terrible carcass of a tiger, or whether, — oh ! confound it 
all, let’s see ! and the final bullet speeds, with the only result of 
another ferocious growl, but thank goodness, no charge. Rather 
unsatisfactory ! Then 1 got up, wondering if it was safe to call 
the men down from their trees, and eventually did so, and we 
made our way, unarmed and gingerly, up to the place we had 
left. I sent one man 10 miles to fetch the big rifle, and cart- 
ridges for both, and with the others went a killing journey up 
and down the hillsides to earn my day’s pay, getting to my leafy 
shelter, (1 had no camp, being unable to bring it) about 2 p. m., 
I drank a bottle of soda and two quarts of beer straight off, and 
was still parched and panting with exhaustion and incipient 
sunstroke, ate a little for conscience sake, and went to sleep 
leaving instructions to call me when the other riBe arrived. 
Then started off, more numerous this time. The trees 
were not enough for the men when the tiger was spotted 
by an advance climber, about 30 feet from me, and I 
could not see it from the ground. I had been carrying the little 
rifle, still loth to rob it of un unaided victory, but thought, the 
tiger having moved some distance since we left it, with much 
regret, that it was now high time to handle the big one, 
and accordingly took it. Luckily the beast was dead, and all 
that remained was to sling it on a bamboo and get it home, 
which was done in triumph, as it was re.sponsible for six 
cattle from my temporary camp alone. We skinned it after 
dinner, by the weird light of the torches, and the men went 
home, delighted with their rewards and the riddance. 
There were only two bullets in the beast, the first, and one almost 
between the eyes, but passing below the brain. Those (where’s 
the Dictionary) bamboos got the others. So my latest tiger is 
spoilt by the shame of oad shooting. I have written to the 
Mamlatdar fur the reward, as a private individual, but fully expect 
he will refuse it on the ground that a Forest Officer mav not 
shoot a tiger without the previous written orders of the Collector. 


Camp Satara, East Khandesh. 
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WOOD PULP INDUSTRY. 

Various forestry interests have been canvassed by the agents 
who are assigned to this Division, as yet with incomplete results. 
The one to which I wish to direct special attention, as referring 
to the most important development in the use of forest products, 
relates to the manufacture of wood pulp. 

It can be said, without fear of contradiction, that in no field 
of industrial activity has a more rapid development taken place 
within the last few years than in that of the use of wood for pulp 
manufacture. The importance of this comparatively new indus- 
try for the present, and still more for the future, can hardly be 
over-estimated. Its expansion during the next few decades may 
bring revolutionary changes in our wood consumption, due to the 
new material, cellulose, fiber or wood pulp. 

Though rapid in its growth, the industry has by no means 
reached its full development. Not only is there room tor im- 
provements in the processes at nresent employed, but there are 
all the titne new applications found for the material. While it 
was in the first place designed to be used in the manufacture of 
paper only, by various methods of iuduratiug it, its adaptation 
has become widespread ; pails, water pipes, barrels, kitchen uten- 
sils, washtubs, bath tubs, washboards, doors, caskets, carriage 
bodies, floor coverings, furniture and building ornaments, and 
various other materials arc made of it, and while the use of timber 
has been superseded io shipbuilding, the latest torpedo ram of the 
Austrian navy received a protective armor of cellulose, and our 
own new vessels are to be similarly provided. While this armor 
is to render the effect of shots less disastrous by stopping up leaks, 
on the other hand bullets for rifle use are made from paper pulp. 
^)f food products, sugar (glucose) and alcohol can be derived from 
it, and materials resembling leather, cloth, and silk have been 
successfully manufactured from it. An entire hotel has been 
lately built in Hamburg, Germany, of material of which pulp 
forms the basis, and it also forms the basis of a superior lime mor- 
tar, fire and water proof, for covering and finishing walla 

According to tne manner in which the raw material for the 
industry shall bo secured, it may prove either a new enemy to the 
forest or it may prove a saving element, rendering rational and profit- 
able forest management in we United States possible and leading 

Extract from the Report of the Chief of the Diviiion of Forestry, U. S. A. 
for 1890, by E. Pemow. 
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toward it. As I have shown elsewhere, such management in our 
natural woods depend^ largely upon the opportunity of marketing 
wood of small dimensions and inferior material, and this, by an 
economic development of the pulp manufacture, may be to some 
extent secured. Self-interest should lead the manufacturers to a 
study of the problem of forest management for continuous supplies, 
and mill men should combine with them to have the refuse, slabs, 
etc., worked up into useful material. 

Ten years ago there were In Europe about five hundred wood- 
pulp establishments, making in round figures 1.5,000 tons of ground 
pulp, valued at over $5,000,000. With the development of the 
chemical processes since then, it is hardly possible to tell from 
day to day how fast the production increases. To arrive at an 
idea how far this industry has developed in this country, a canvass 
has been made among the pulp mills, the results of which have 
been tabulated below.* 

In connection with this, considering the probable importance 
of the subject to forestry interest, it may be desirable to explain 
briefly the various processes, their advantages and disadvantages, 
their significance in connection with our forest resources, and to 
add suggestions which may be helpful in the development of the 
industry. 

In the following brief statements I have followed, in part, the 
excellent resume of the present state of the chemico-technical use 
of wood by the referee at the Vienna International Agricultural 
and Forestiy Congress, where, if a more liberal policy had per- 
mitted a representation from tbis Department, probably much of 
additional value in this and other lines might have been learned. 
For the chemical reactions the recently published Dictionary of 
Applied Chemistry, by T. E. Thorpe (1890), has also been 
consulted. 

It may first be stated that cellulose is the preponderating 
constituent of all vegetable tissues ; in fact, elaboration of cellu- 
lose is synonymous with gvovt th. In addition to the cellulose 
there are present in the wood nitrogenous substances, resins, gums, 
and tmineraH ash, which arc to be removed, more or less, in order 
to produce the fiber or pulp. To do this economically and in such a 
manner that the fibre may remain long, pure, and white and the 
mass preserve its felting qualities as much as possible, is the 
aim of the various processes. 

About half of the wood substance consists of cellulose, the soft 
woods containing however, more than the hard woods; one reason 

* The first sugcention to use fibn* for paper manufacture wai made by a 
Gorman, Jac. Ghiriat. Schaeffer, in 1772 ; the first patent of oommeiical import- 
anoe for chemical production was obtained by IVatta & Burgen in 1858, and a 
email mill erected in l^ondon about 1855 ; the first large pulp mill was established 
in Manayunk, neat Philadelphia, in 1865; in ISw in England, In 1871 » 
Sweden, and soon afterwards in Germany, where the modem prooosses hsYS 
been mostly developed. 
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why the former are preferred in the commerical production of pulp.f 
There may be now distinguished three clasfies of wood pulp, 
according to the manner of its manufacture, namely, mechanical, 
pseudo cTiemical, and truly chemical pulp. 

The preliminary preparation of the wood is the same for the different pro- 
cesses. It includes tlie cutting and splitting to suitable size for handling, the 
removing of the bark on the “ barker ” (a planing mill with two blarles, or other 
pontrivancr); the removing of knots by the ** knotier,” an augur, and the remov- 
ing of the pith by the pith cleaner, when necessary. For th(‘ chemical processes 
a further prcimrutory oiierutioii cousistB in tlie chipping,'’ which Is done by 
knives placed on the face of cylmdors, 5 tent in diameter, making 150 revolu- 
tifms, having a bite of one eighth inch ; thr chips ” arc further reduced moch- 
Hiiically by cnialiing rolls, aftoi any knots and discolored pieces have been picked 
cut from the moving apron which carries the chips from the chipper to the rolls. 

(1) The nvrlyanifal or tjTtumd pulp is produced by grinding the wood, after 
proper preparation, on rapidly rotating stfmes under constant flow of water 
(Voelter process). For this process round wood is used of 4 to 8 inches diameter, 
cut into lengths of 10 to 20 inches, according to the face of the grindstones 
against which the wood is pressed lengthwise with the fiber. 

Emery wheel cutters, using 40-horso power, will produce .50 pounds per hour 
of dr}' piilPt while natural stones, pioducing per cent more pulp, require more- 
than double the power. The ground mass, lookiiu like thin gruel, is pumped 
into tanks, screened into vats, and then run off in thick sheets on the ** wet 
machines on which it is dried, folded, and pressed, containing still at this stage 
60 p('r <‘ent of w ater. 

(2) Jirown wood pulp is mainly a mechanical pulp, except that the wood is 
steamed before grinding, under a pressuie of 2 to 6 atmospheres. This steam- 
ing, with a heat at .‘iOO'" Fahr., prod u res a chemical reaction, the soluble non- 
volatile ingredients of tlie wood forming powerfully ai id bodies, which aid in the 
separation of the filler; their conosivc action makes it necessary to use for the 
digesteis vessels lined with copper or lead. After the wood is steamed, it ia 
gtuund between millstones or in a rag engine (system Uasch k Kirchner). To> 
avoid the acid reaction, and the necessity of uoncorroding vessel linings, the 
addition of neutral sulphites has been proposed, when the organic acids combin- 
ing with the base, are neutralized, a sulphite residue remaining. A sodium 
sulphite solution (5 per cent Na-j HO3 with a high temperature, 356“ Fahr., ie 
used, the action of w hich, besides neutralizing the acids seems mainly to consist 
in keeping the path open for continued action of the heat and w'atcr. It is claim- 
ed that this latter process has disadvantiigos in ]>oint of economy. 

(.31 ('hfttnail wood pulp^ or cellulose proper (in this country called chemicsl 
fiber), is produced by treating finely divided W'ooil or w'ood shavings with varioun 
chemicals, which dissolve or render soluble the incrusting substances, leaving the 
fiber as long, elastic, and puie as the raw material will furnish it, while the above 
meclmnical processes naturally shorten and deteriorate the fiber mechanically. 

The chemical processes can be again classified into alkaline and acid pro- 
cesses, ucconling to the kind of chemicals used. Of the many methods proposed 
only four or five hB\e lH»en developed with iiuliistrial succeses. 

All those processes have in common the mechanical preparation of the wood» 
as described before, preceding the boiling with chemicals under pressure (which 
requires hermetically clostul digesters, with anticorrosive linings) and subsequent 
washing out of tlie rcsiflnal solution, screening, draining, and dr>iug on ** W’et 
machines,” and most of them, to produce the desirable white color, require a 
special bleaching process. The partial manufacture of the solvents and the 
recovery of tlie spent li(|Uor of solution, or else its treatment for other useful 
materials, forms also part of the processes. Since the choinioals are apt to attack 


t 3 he following percentages of cellulose in air-dried wood were 
by chemical analyses : — 

determined 

Poplar 

... 62.8 

Basswood 

63 

Fire 

... 67 

Chestnut 

62.6 

Willow 

... 66.7 

Locust 

48.4 

Biroh 

.. 66.6 

Reeoh 

45.6 

Pine 

... 63.3 

Oak 

39.6 (46.9) 
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the fiber itself, a careful adjustment of their proportions is essential, otherwise the 
loss of yield may increase unduly. ^ The dryui£[, after the processes of purification 
is also an important part, since it is to be considered not a mere desiccation, but 
a chemical reaction, which, if not properly conducted, results in hardening and 
agglutination of the fiber. 

Of alkaline processes there are two prominent : 

(tf ) Soda pulp is produced when caustic soda lye under pressure and steam 
heat of 300* to 300* is used to remove the incrusting substances, carbonate of 
soda or solway salt and caustic lime being used to obtain the caustic soda, which 
can be easily and ciieaply recovered by evaporation and calcination, the dissolved 



allowed to flow off into rivers, etc. The strength of solution, proportion of it to 
tile material, temperature and duration of the digestion, vary considerably with 
different woods. The chemical changes are very complex and as the chemical 
action extends to the cellulose itself, the yield is thereby reducad. 

(ft) results from digesting the woo<l at a temperature of 300* 

to 3M* in an alkaline mixture in which sulmiates preponderate. ^ This process, 
which is successfully worked in Europe, out seems unknown in this country, 
oontains several points of economic importance. The li((Uor is made by treating 
aodium sulphate (glauber salts, 90 pounds of sulphate to 100 pounds of dry pulp) 
with caustic lime, when a certain proportion of the former is transformed into 
oaustic soda. The liquor, after the boiling, is evaporated, calcined, and treated 
with lime, by which it is rooo\ ered as sulphide and hydrate (caustic soda) in 
Dearly equal proportions, together with some sulphate; and with the addition of 
■some sulphate (atout 20 per cent) to compensate for the unavoidable loss, the 
cycle of operation is kept up. 'J'ho pulp from this process is of very high quality, 
eimilar if not superior to soda pulp, the only objection being that in consequence 
of the presence of some organic sulphur compounds it is somewhat malodorous, 
which, however, it might be possible to overcome. With cheap materials to begin 
with and easy recovery of the liquor, this sliould prove a very economic process. 
It is really almost the same as tne one described as soda pulp, only that instead 
of buying the more expensive caustic soda, this is obtained in the process itself 
from cheaper and more easily transported materials. A recent patent by O. 
Hesse proposes boiling the wood with bisulphate of soda, then grinding the wood 
using the spent lu|uor for the manufacture of sugar and alcohol. 

The acid processes are more numerous and have come lately more to the 


come to the so called (c) ruluhitv which is obtained when removing the in- 
crusting substances by boiling the wood with acid sulphurous salts like the acid 
sulphite of lime (Ca (H80 j)) 2), or bisulphite of lime ana magnesia^ (HS03)4). 

The various processes of this class (developed by Tilghman, Mitscherlioh, Ekman, 
Fraockc, Graham, Macdongoll, Fludquist, Kellner, and others) are identical in 
principle and differ only in technical detail. The boiling liquors vary in regard 
to acid strength (3 to 5 per cent) and proportion of base, temperature, and tUira' 
tioii of digestion 300* to 3.'H)'’ and thirty to eight hours). Various woo<ls require, 
of course, variation in strength of liquor, etc. All require siMicial apparatus 
piotectcd against the corroisive action of acids by a lead or other (special brick) 
lining. There arc also digesters in use made of a bronze metal which resists the 
corrmdon. 

While these are lalwiratory results of European chemists, the following per- 
centages, given by Charles M. Cressou, relate probably to pulping results : — 

Hemlock 43 Spiuce 32 

Walnut (very dry) 42 Cnorry 82 

Birch 40 Chestnut 30 

Poplar (seasoned 37 Hickory 22.0 

Poplar (unseasoned) 30 Maple (unseasoned) 21.2 

Yellow pine 36.5 Ash and oak (unseasoned) 20.6 

White pine 33.26 

The general practice brings out still smaller resnlti. 
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Under n recent patent (V. Salomon) a eorvioeable lining ie obtained by 
heating the veMel filled with aulphite liquor or gypaum solution, which, when 
boiling, will deposit a durable crust. Tnia crust, which forms itMlf during the 
prouesB anyhow, used to be considered a nuisance, as it resisted removal, until 
ft was discovered that its presence answered as a protective lining. It is claimed 
to be safer than the combined brick and lead lining for the reason that the latter 
is hidden from j^ssible inspection and any leaks occurring unforeseen give rise 
to explosions. Tlie same natontee proposes several other methods of lining. 

The source of the acid liquor is either sulphur or pyrites, burnt in suitable 
oveus, the fumes being led into towers (** acid towers’^ where a constant well* 
distributed supply of water fiuws over and through culmnos of basic material (cal- 
cined luagiiesia or lime) or a milky inixtureof the latter agitated in special appara- 
tus, the reaction in both cases resulting in bisulphite of lime, which collects at the 
bottom of the tower; from here it is led to the digesters (1,400 to 1,800 cubic feet 
capacity), in which the wood chips have been steamed before for five or six hours to 
soften them. The tligesters, eitner stationary or rotary, are now filled up, nearly, 
with the bisulphite and the temperature raised tu and after a certain etage 
tf> 265”, at which it Is kept until near the close of the prooees, when it <lrops 
again to 220", the boiling lasting for thirty to fifty hours. The liquor is then 
drawn off, the acid washed out of the pulp in vats under constant agitation, 
sifted, drained, and dried. 

VVhile the lime needed in the process is found almost anywhere— magnesite, 
which is found in California, and the dolomites, which are found more generally, 
aud react more readily— the eulphurous constituents are not as easily obtainable. 
The supply of sulphur for the United States comes mainly from Sicily, although 
sulphur mines are opened in Utah near Salt Liake and in Humboldt County, 
Nevada (Rabbit Hole Mountain). Pyrite ores, which form the principal native 
source of sulphuros acid, are mined at Capleton, Gonnecticut ; ElizaMth Mine, 
Vermont ; Kowe, Massachusetts ; Mineral City (formerly TolenvUle), Virginia; 
aud several looalitiee in Georgia ; also in Nova Scotia and and on the north shore 
of Lake Superior (Sudbury), and in the Western States. 

It is sugffusted that the sulphurus products from the roasting of copper ores 
and of zinc blende ores might be utilized, the latter being found largely in South- 
west Missouri (Joplin) and South eastern Kansas (Galena), Southern Wisoousbi 
and Illinois (La Salle). It is also suggested that the gas works lime might be 
worked over for the sulphur it contains. 

The residue from the process, sulphate of lime with resin gums, etc., com- 
bined, is of no value. 

The outlay for mill and machinery in this process is ssid to range from 
and $5,000 to $15,000 for each ton of daily product, and the cost of manmacture 
$30 per ton. 

(//) Jilectro pulp is a product of most recent processes (developed by 0, 
Kellner), in which the wood is digested in a solution of common salt at 250* to 
260”, constantly electrolyzed. 

Two digesters in communication are employed and the liquid is kept in con- 
tinuous circulation from the electrolyzing vessel over the wood in the digestoM 
ami back to the eloctrulyser, the latter a separate veseel in communication by 
means ot pipes with both digesters. 

The oluctrio action splits up the salt into caustic soda aud ohlor-oxygen com* 
pounds; those latter, of well-known bleachluff power, make the ueual subsequent 
bleaching unnecessary and the process is said to furnish at once a '* snow white ** 
fiber. Under this class of processes belong also those pulping processes which 
employ chlorine gas as a disintogrator rather than a bleaching agent. The effect 
of the chlorine gas or its active oxygen compounds is to oxydise the inorusting sub- 
stances so that they become soluble in vary dilute alkali liquors without the need 
of higher temperatures. 

'""'The bleaching is done, as a rule, by the of use of hyposulphite or bleaching 
powder, which is mixed with the pulp tn varying quantities. 

Lately an electro-uhemioal bleaching process (E. hermits) seems to have been 
brought to perfection, in which a weak (5 percent) solution of magnesium 
chloride is electrolyzed. The uhlorine developed aoti at a bleacher and then 
combines again with the base, so that the same liquor can be used over and over 
■(^ain, the cost of the motive power for the electric machine being the only 
expense. The elaborate plant is objected to. (See Journal of Society of Ohemi- 
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ual Induntry, London, 1H90, containing one paper in vindication (CroBB & Revan), 
and another acainst the process ( Hurtor. ) A further improvement of this procoss 
eousists in adding a siiiall proportion of quicklime to the Balt solution, whereby 
it is claimed the electro-motive force may be reduced and other advantages 
gained. 

To estimate the coramcrcial value of these various processes 
three points, it seems, ou^ht to be oonsiderecl : (1; The resulting' 
product as to quality and yield ; (2) The cheafmess and conve- 
nience of the necessary plant and chemicals ; (3) The application 
to various woods. 

Ample water power and clear water, supply of suitable woods 
with larjje proportion of cellulose, long felting fiber, and requiring 
least expense in freeing it from incrustations, are the conditions, 
in addition to those which favor any other commercial enterjirisos, 
to be looked for in locating plants. I would especially point out 
in the interest of forest management and forest suppHos that an 
adaptation of the plant to the simultaneous use of the various 
woods offered, combining those of long and short fiber, will have 
to be the study of the future. 

The material obtained by the different processes differs in qua- 
lity and quantity and answers different purposes. 

The ground pulj:) is naturally of short fiber, and while without 
addition of a long, elastic, and felting fiber, only short ( brittle ) 
paper can he made from it, for a filling material of better classes 
of pulp in the manufacture of ordinary cheap paper and cardboard 
it answers very well, giving body and capacity. Common news- 
paper consists of 80 per cent of ground pulp. 

The yield should be 1 pound per horse power per hour of dry 
stuff and about 19 pounds per cubic foot of wood where spruce 
and fir are used. The larger yield reported — ^namely, 2,000 pounds 
to the cord — refers either to a very well measured cord or else to 
material not thoroughly air-dried. The plant is naturally cheap 
and with pure water and sufficient fall of the same is easily put 
up and run economically. The wood need not be as clean as for 
the chemical processes, inferior material being satisfactory, 
although branch knots must he removed as they discolor the pulp 
and rotten wood can not he used. The better class of firewood 
answers very well. All woods can he used for this process, hut 
the harder woods rcciuire more power, and bonce are loss econo- 
mically worked, so that now mostly conifers are ground ; also 
aspen, poplar, cottt)iiwood, basswood, birch, buckeye, and gum. 

The orown pulp, which seems not to he made in this country, 
yields a much longer and better felting fiber, since by the steam- 
ing process a part of the incrustation is dissolved and the fibers 
are loosened, and hence not so much lacerated in the grinding. 
Since, however, the dissolved compounds impart a dark color to 
the pulp, it can he used only for brown papers. It makes, how- 
ever, an excellent, tough packing paper and strong pasteboard. 
Attempts to remove the brown color by boiling in dilute oxalic 
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acid have so far been only partially successful. A process by 
which the wood is boiled in hydrosulphuric alkalis with subse- 
quent washing in hot water seems to be more successful in yielding 
a whiter material capable of treatment with bleaching powder. 
The salts can be recovered and used again, while the brown liquor 
of solved materials may be worked advantageously for wo(»d al- 
cohol, so that this process promises much economy. The yield of 
pulp under favorable conditions is said to be as high as 70 per 
cent in weight of the wood, which is the highest claimed of any 
process. 

The chemical processes furnish the best material, but since the 
chemicals under higher temperatures attack and dissolve part of 
the cellulose itself, the yield is considerably less than from the 
mechanical and partly chemical processes. While the electric 
process is as yet in its infancy, there can hardly be any doubt 
that it will be rapidly developed and eventually supersede all 
other processes, since it involves no other expenditure than that 
for motive power and promises to yield a superior product. 

The 8oda pulp is similar to that from cotton rags, of greater 
softness and opacity than the acid pulps, but the yield is rather 
low on account of the strong action of the chemicals on the cellulose ; 
thus while the bisulphate may yield 45 to 50 per cent from white 
pine, the soda process would yield only S3 per cent, or 800 to 
1,000 pounds per cord. The present low cost of soda and the 
easy and cheap method of recovery from the Bpenft liquor 
evaporation and calcination, in which latter operation the fuel is^ 
supplied by the dissolved organic matter, are factore of economy 
which may ofiset the lower yield. 

The Bulphate pulp yields a paper similar in quality to that from 
soda pulp, perhaps somewhat better, approaching linen paper. The 
objectionable smell and the economic features of this process have 
been pointed out before. The absence of tank wastage is particu^ 
larly noticeable. It is also claimed that it bleaches far better and 
witn half as much bleaching material as other processes in the 
market. It is probably classed with either soda or sulphite pulps. 

The sulphite pulp is harder and more transparent than the pulp 
obtained by alkaline treatment. It may be used without further 
bleaching for tinted and low white paper, but to produce a fully 
white material like soda pulp, 15 to 30 per cent its own weight of 
bleaching powder is required The yield should be 40 to 50 per 
cent, but from the reports, it would appear that the j^actice in tnia 
country brings hardly more than the soda process. With the resid- 
ual liquor and entire less, and no special features of superiority, it 
is questionable whether this process, although at present on a boom 
ana enormooBly extended, will ultimately maintain its high position, 
especially when it is considered with reference to wood supplies, it 
cannot be expected to supersede the alkaline processes. 



290 


WOOD PULP INDUSTRY 


ADAPTATION OF WOODS. 


The soda aud sulphate processes can utilize much more resinous 
and knotty woods or parts of trees because the resins combine with 
the alkalis to form soaps soluble in w'ater and hence easily washed 
out, while the acid processes, like the sulphite, dissolve the resins 
only partially, and are, therefore, perferably used for young growth 
and sapwood, leaving the older heartwood intact, although it is 
claimed that the knots in spruce and balsam hi soften as readily as 
the rest of the wood ; but the heart of the Norway pine and proba- 
bly of the more resinous pines of the South would not yield to this 
treatment. 

The fibers of conifers resemble those of cotton, are of cousidea- 
hle length, flat, tape-like, and flexible, which characteristics impart 
to them superior felting quality. 

The deciduous woods are most readily acted upon by the solv- 
ing liquids, and some of them, poplar, aspen, tulip, and basswood, 
especially excel by their white color ; they would, therefore, form 
a most desirable raw material if their shorter fiber were not 
objectionable. The cells being in the average only about one 
tenth of an inch in length, tubular and pointed, they do not make 
a good felting pulp, although they are quite flexible, and hence 
oven the chemical pulp of these woods, with few exceptions, is 
used only as filler. A further study of our native hard woods, 
with reference to their fiber, is, however, still desirable before 
classing them all as second for pulp material. 

The poplars, which have the longest fibers of those so far used, 
have the advantage of a persistent white color, while basswood, 
next in value, takes a reddish tint, birch a pink, and maple a pur- 
ple hue, which makes it objectionflble ; larch is said to color very 
badly. Spruce, balsam fir, hemlock, jack pine, cedar in the North, 
lobloliy pine, and cypress in the South, are at present staples. The 

spruce especially furnishes at present the bulk of pulp manufact- 
ured in this country, a frequent practice being to add some pop- 
lar or aspen pulp for the purpose of whitening the spruce pulp. 

It is said that trees twenty-five to thirty years old are best for 
grinding, that evenly grown wood is the most desirable, and that 
trees from marshy ground are not acceptable. The wood must be 
freshly cut, as too much exposure to the air hardens the fiber by 
drying. By keeping the wood in the water until ready to use it, 
not only is it kept softer, but some of the resinous substances are 

leached out. ^ , 

If prices give a correct estimate of values, the chemical pulp is 
about two and two thirds times superior to mechanical pulp. For 
the sake of comparison the following quotations are here given : 
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At London. 

At Now York. 

Domoetlc. 

Tariff. 

Ground pulp (pino), diy, pur ton . , 
Ground pu!p (aapon), dry, per tun 
Drown pulp, dry, per ton 

i24.00 

40.00 

H0.00 

S:i0.00>fl0.00 

07.50 

50.00-75.00 

U2.00-88.00 

«:I0.00 

S5.00 



826.00- 28 00 

82.50 

Soda iiiibleiushud .. 

$54.00-61.00 

70.00- 78.00 

54.00- 71.00 

85.00- 05.00 
27.00 


6.00 

7.00 

6.00 
7.00 

Soda bleoulied 

Hiil])blte unbleached 

Sulphite bleached 

Wood flour 

70.0G- 75.00 
76.00. 80.00 
90.00-100.00 
80.00 





Making the average yield per cord 1,700 pounds for ground, 
1,000 for sulphite, and 800 for soda pulp. By the different pro- 
cesses the value of a cord of wood may be brought to 9^24.50 or 
$30, respectively. 

From the compilations of the Paper Trade Journal (Howard 
Lockwood, New York), the growth of the industry for the last 
nine years can be learned ; 

Growth of daily capacity of running wood 2^1 p munufacturc. 



Chemical. 

filMr. 

Ground 
wo<»d pulp. 

1S81 

Founds. 

250,500 

466.000 

576.000 

687.000 

637.000 

002.000 
617,000 

1,076,600 

Pounds. 

484,300 

0.33,450 

795,560 

886,830 

960,000 

1.085.000 
1,586,500 

2.607.000 
2,1K)0,700 

^SH3 



iJjSS 

IgHH 

1SH7 

IHSS 

I^HU 

i^^o 



This would show that the business has increased nearly 500 per 
cent in the last eight years and nearly 200 per cent in the last 
four years. 

In 1888 the stumpage consumed for pulp was valued at 
$2,236,000. The product, 225,000 tons ground and 112,500 chem- 
ical pulp, was valued together at $12,375,000, the capital employ- 
ed being estimated at $20,000,000. ^ The figures given below 
would indicate a present consumption in round numbers of 
1,000,000 cord of wood per annum. When it is considered that 
about 1,000,000,000 pounds of book and news paper are consumed 
annually in this country, two thirds of which might be made of 
wood fiber, there is still a considerable margin for this use alone 
to be supplied by wood pulp. 

In reply to the question what the Department might do for the 
pulp makers' interests, the need of stopping the firing of the wo^a 
is most prominently mentioned. The planting ^ of trees, bounty 
for such i^anting, or distribution of plant material, are also sug- 
gested. Wlroad facilities, tariff protection, and reports giving 
reliable information are uked for by others. 
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SUftiBticn of the wood pulp industry of ike United State»^ 1890. 

(«) NUMBER OF MILT>} IN OFBBATION AND THEIR OAPACITT. 



Mechanical 
(ground) pulp. 

Chemical (aoda) 
fiber. 

Chemleol (aul- 
phlte) fiber. 

Mechani. 
cal and 
chemical 
combin- 
ed. 


TotaL 

Htaten. 

Number of Hilla, 

Oaiiaulty, dally. 

J5 

Capacity, 

dally. 








§ 

ll 

1 

Total. 

a 

B 

*0 

1 

5?. 

§4 

|l 

K 

Total. 

a 

a 

•s 

1 

9 

y. 

§ 

|i 

Tutfil. 

Number of mill 

Capa- 

city, 

dally. 

I 

i 

Capacity. 

Malno 

15 

2.6-70 

407,600 

4 

20-52 

140,000 

6 

IG-SO 

106,000 



24 

662,600 

Now Hamp* 

15 

4-SO 

220,600 

2 

no 

60,000 

1 

10 

10,000 



18 

290.600 

Vcniiont 

17 

2-80 

268,600 



*• 

1 

b 

8,000 



18 

281,600 

M a H a a chn. 
aetta 

8 

4-10 

21,000 

1 

n 

11,000 

» 

8-20 

48,000 

1 

40,000 

M 

116,000 

Couiiortlout 





1 

1 *n-.TO 

11,000 



1 

11,000 

Now York . . 

07 

1.5-80 

6.56,H00 

4 

8-55 

117-000 

s 

7rt,000 

1 

6.600 

7.6 

l,066,!l00 

Penuaylvonla 

8 

0-20 

42,000 

7 

6-NO 

233,000 

1 


25,000 



11 

•00,000 

Delaware 


• « 


1 

44 

44;000 

‘i 




a. 

1 

44.000 

Maryland . . 
Vlralnla 

1 

25 

25,000 

1 

27 

27,000 


20,000 



3 

72,000 

2 

12-18 

80,000 



,, 





• • 

2 

80,000 

WeatVlMrlnia 
North Caro- 
lina 

3 

80-30 

84,0U0 



.. 

'i 


60,000 



4 

184,000 

8 


7,000 


,, 







3 

7,000 

South Caro- 
lina 

1 


2,000 









1 

2,600 


5 

*0-4 

11,860 



.. 

.. 





i 

11,6.50 


1 


22,000 



7,600 



so'ooo 


a a 

22,000 


2 

8-10 

80,000 

‘i 


*2 




6 

67,500 


11 

1.6-40 

129,600 

1 


30,000 


^80 

72,000 



12 

160.600 

Mlelilffan 

H 

8-24 

07,000 

1 

,* 

8,600 

*4 



18 

147,600 

Wlac/uMlu .. 

21 

0-80 

810,000 



.. 

6 


74,000 



26 

•84,000 


2 

8-80 

22,000 



. . 

. 


8b‘,000 


ea 

2 

12,000 

Oregon 
Caluomla .. 
Total .. 

2 

8-40 





1 




1 > 

68,000 

40,000 

1 



•• 

•• 


B 

•• 



1 

1 16H 


2,040,160 



687,000 


B 
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8,027.660 


NfiTE.— -In addition to the abovo 2S7 millii, wUieh number roproBontN nearly all at proaeut In 
onoratlon, there are reported 14 idle and 2 abandoned. From Canada OS pulp mllle are reported, 
24 of nrhicli have a doily capacity of 276, TOO pounde. 

(*) SUPPIjIBS AlffD PRODUCT. 





Bange of yield, per 
ooitL In hundr^ 
of pounds. 

Number of 
mllee 
reporting 
aupppllea. 


Htatoa. 

e 

*Klnds of wood uaed. 

i 






1 


Remarks. 


1 



1 

I 

1 



1 

1 

1 

1 


Maliiu 

■ 

Spruce only or chiefly. 
Spruce aud'poplar 
Spruce poplar and pine 
Poplar 

Hpruco only ur chiefly. 

16-20 


11-18. 6 

20 

I 




jn 

16-20 

'io 





1 

1 

10*.' 3 







New Hump- 

13 

18-24.’ 5 

’”io 

ii 

2 

9 



1 geta aupplloH 
mostly from 
Canada. 

2 got auppllen 

partly from 
Cimada. 

ahlre. 


Spruce and poplar .. 


10 





i 


1 






i 


Vermont 

n 

Spruce only or chiefly. 

18-20 

•• 

.... 

11 


4 

1 

1 

1 gets aupnlles 
mostly from 
Osaada. 


1 

toruCe and poplar 
l^plar and pine 

Bpruee only or chiefly. 

30-28 

20 








Maaaaohuaetta 

4 

16-22 


“io 

6 




8 

2 Buppllea from 









Nonhem Vor- 
ttient A New 


«1 

Spruce and poplar 

17-18 

.. 


, , 





Hampehlra. 


















KKPOllT OP THE* SECRETARY OF AGKTCULTURE. 


293 


Stufi^ticn of the wood jmtp iiuhvstry of the United States, JSSO — Contd. 

(fi) SUPPLIES AND PRODUCT.— 





Hange of yield, i>or 
curd. In hnndreilH 
of pouuda. 

Ninnitcr of 
millN 

ropmting 

Kiipplies. 


StfltOB. 


Kinds of wood used. 

•3 








Hcinaikti. 




1 


0 



h 





S 

s 


J 

U 

'i 

■7 

e 

1 

T 







VJ 

(/. 

- 






Comu'ctu’ut. 

1 

Siniu'o 




. 




1 

Supplie^ from NVw 












Ui iiiiswiok itiul No- 
\a Scotia. 

New York . . 

ili 

Hpi nfo only or chiefly 

15-22 

.. 

in |S.i 

' 

S 

• 

y 

1 supplies mostly 




16-20 








troll! t'aiiaila. 


** 

1 

Spruce and i»oiilur 

Spru(*'‘ and heiiilork . . 


n 






1 ■ su|i)i1tuK fioiii Can- 
ada ui/lihtant jutinta. 


.• 


1 

SpriK’o, hunilock, Itasfl 

.. 


10 









Sjirni’i', iMixdar, A pluo 
1‘ojUar 

’*14 

**9 

!*. 








1 

liabN ]ilno, and 

spnice 

Spruce >uid pine 

19-20 

10 









rtioiNylvmiiu 

2 

1 

Sprtn c only ov chiefly 
Spruco and poplar 

r-^ 

io 

i 


1 



Sup)>ly from Weet 

• • 












Virginia and Novu 
Scutm. 



Poidar .. 

•• 

10 







Supply from Mary- 
land and VirgiulH. 


2 

Poidar, 1ja»N, plno 

.. 

0-10 



2 





2 

Poplar, band, pine. 


M2 









J 

iiia)ile 

lluiulock, pine, beech, 

•• 

•• 


2 








buHN 

• • 

10 


1 







1 

Wliitt) pine 

10 



1 






Muryluiid 

y 

Spriieo <tn]y or chiefly. 

18 

• • 

io 

1 

i 




Spruce from West 












Virginia and Can- 
ada. 


1 

Pni)lar 

.. 

10 


1 






Dul.iWuro .. 

1 

do 

.. 





i 




^ tr^iiilii 

WoM Virffiniu 

y 

ihi . • 

20 









4 

Spruce only or chiefly 
Pine 

17 


10-5 

2 

’2 





North CiiroU- 

IIU, 

2 

10 




2 


ip 



South Curoll* 

1 

Cyprese and gum 

.. 




1 





itii. 












Cwirgiu 

» 

1 

Pino 

Cypreas and gum 

20-27 



!i 

1 




■■ 


Kuntuoky . . 

1 

Spruce, buckeye, and 
maple 










Ohio 


16 




1 





2 

Spruce only or chiefly 
Cottonwood and boee 

17 









ludianu 

1 


”9 

10 


i 





8 

Aa}iun 

'l6 



i 


i 


1 



1 

Spruce and implar . . 

16 




i 






0 

1 

Poplar, Mpruce, pine . . 
Aapoii, poplar cotton* 

12 

10 





i 


2 




Wood 










1 

CottonwfKid 

Ihiaawoud 

20 



i 


’i 




Michigan .. 

4 

Spruoo only or cliiefly. 

"l6 

16-20 

•• 

8-io 

1 

2 



1 

1 supply all from 
Caiutda. 


:t 

Poplar 

15 


2 


1 




4 

Poplar, pine, tr.maroc, 
nprucu, and balaom 




4 






WiauouHin . . 

] 

4 

Aapon, pine, po|dar, 
apmoo, uud boaa 
Bpruoe only or ohiefly 

14 

16-18 


9-io 

i 

'2 


i 

1 



Minnesota .. 

<‘rogoii 
OuUlornla .. 

16 

4 

Sprueo and tiuplar 
Spruce, poplar, pine . . 

18-15 

10-12 


9-10 

5 

1 

6 

’2 

1 

1 

2 

2 


1 

1 

Spi^iooouly or chiefly 
Cottonwood • . 

16 



i 

1 


1 


I- 


1 

Tormorao and fir 

VlT, 














r- 
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Statement of average selling rates for timber and bamboos in Meerut» 
Oawupore, Bulandshahr, Filibbit, Bareilly and Moradabad, for the 
quarter ending Slst March, 1891. 



Timber Scantling 

Bamboos per 100 



per score. 

scores. 


Deioription. 





REMABKa 


From 

To 

From 

To 


MKEKUT. 

R. A. P 

R. A. P 

R. A.P 

B. A. P. 


Sal 10' Tors (Poles) 

10 0 0 





Sal Karia, 12' x *6 x 4* 

2.5 0 0 





Sal bed poata, T x 2)* x 2^* .. 
Bambooa of 0' to 10* per 100 

7 8 0 

12 10 0 

... 

... 


Bcoro 

.«• 

••• 

25 0 0 

80 0 0 


CAWNPORK. 






Sal 10' Tore (Poles) 

fi 0 0 

6 0 0 




SainKaria, 12'x5"x4* 

10 0 0 

12 0 0 




Sal bod posts 7' x 2^"* x 21* ... 
Bamboos of 0' to 10' per icio 

4 0 0 

0 0 0 

... 

... 


score 

• ee 

... 

15 0 0 

30 0 0 


BULANDSHAHR. 






Sal 10' Ton (Pain) 

Sal, Solo, &o. Koriei, 

... 

... 

... 

... 


12'x0*x4* 

Ft. 


* ’ 



Sal bed posts, 7'x24*x21* ... 
Bamboos of 9' to 10' per 100 

... 

... 


... 


score 

... 

... 

64 0 0 

55 0 0 


PlLlBfllT. 






Sal 10' Tors (Poles) 

40 0 0 


... 



Sal Karis, 12' x 5* x 4* 

30 0 0 





Sal bed posts, 7' x 2^* x 2^* ... 
Bamlioos of 9' to 10' per 100 

0 0 0 

6 4 0 

... 

... 


scores 

... 

... 

60 0 0 

100 0 0 


BAREILLY. 






Sal 10' Tors (Poles) 

0 0 0 





Sal Karis, 12* x 5" x 4* | 

00 0 0 
20 0 0 

iH 

... 

... 


SainKaris, 12'x5*x4* 

20 0 0 





Sal bed posts, 7' x 2^' x 2i* ... 

10 0 0 

15 0 0 




Bamboos of 9' to 10' per 100 





score 

• •• 

• •• 

50 0 0 

1.37 8 0 


MORABABAD. 






Sal 10' Tors (Poles) 

Sal, Sain, &c. Karis, 

20 0 0 


••• 



12'x5*x4" 

.30 0 0 





Sal bed posts, 7' x 2}* x 2)* ... 
Bamboos of 9' to 10' per 100 

7 0 0 


aae 

... 



... 

... 

50 0 0 

140 0 0 
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CHURCHILL AND SIMB WOOD CIRCULAR OF 
JUNE 5th, 1891. 


Indian Teak per load ... 

... £8 10 

to £ 14 

Cedar, Malabar, per sup. ft 

S^d 

to 4d. 

Satin wood per ton 

... £6 

to £ 8 

Rosewood, E. India do. 

... £7 

to £ 10 

Ebony, Ceylon do. 

... £8 

to £ 10 

Boxwood 

... £4 

to £ 13 


IT O 5. N 07S1S, <^X7JBQXiZH]S .A.XT3D SIZ9CTZI.A.OTEI* 

A NEW FOREST CLEARER 

Mentioned on p. 48S as a New Zealand patent, may be 
simply sulphuric ac%d, I saw somewhere lately, I forj^et 
where, but from a source which I considered at the time 
reliable, that large stumps could be easily and completely 
eradicated by boring an auger-hole, filling with acid, plugging, 
and leaving for a couple of months, when the stump would 
be found to have attained the state of tinder. 


THE ELECTRICAL PLANT OF INDIA. 

Page 422. Mr. Gamble speaks with wise caution of this, but 
I fear ** Iron ” had extremely little ** assurance of the bond fidea 
of its author.” The paragiaph, I suspect, to be simply 
padding " of the big gooseberry and Sea Serpent order, such 
as goes the round of the papers in turn. At any rate, I remem- 
ber seeing it, in exactly its present form, months ago, quoted as 
from one of the French illustrateds. It struck me at the time 
being a typical specimen of the Gallic genius in the purvey- 
ing of intelligence for a gobentouche clientele. But still, once 
more, there may be something, just enough to swear by, in it 
The “ umbrella ** is delicious. 


F. GLEADOW. 
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INDIA-RUBBER TRADE ON BURMA FRONTIER. 


The India rubber trade was finsb bnnight fo the notieo of the 
Local Government so far back as 1873, and its exporLs to the 
Lower Proviuces did not ootumcnce till 1870, when the monopoly 
was leased under the Bnnnese King to Ohinese firms who 
siiperintendod the work. The sali‘ then averaged from 
Rs. 00,000 to 100,000, hut under the pn'sent vf'ijivie the annual 
outturn is improving and the indu.slry is b(*ef>ming more im- 

S ortant. The forests producing India-rubber occu[>y an extensive 
Lachin district north of Mogoung, and stretching east across the 
Chinese border, and tin* importance of this industry was first 
reported by Mr. Warrv of the British Consular service in China. 
The Kachins were at first extremely jealous of interference with 
their trees, and although they at first .made a mistake of over- 
puncturing them, they arc; more careful now. Trees may even, at 
the present time, be seen punctured to the tenderest branches, 
but they do nob appear to lx* drained to the extent of half their 
yielding power. Mogoung is the central town of the industry ; 
four-fifths of the annual supply is brought in there by Kachins 
in the employ of the Chinese lessees ; the remainder is purchased 
by the agents on the spot. The practice is for the lessees to 
make liberal advance.s to the Kachins to meet their expenses 
during the collecting season ; and when the produce is brought 
in, refund is made by selling the rubber to the manager at half 
the market value. The Kachins, as a rule, are not very honest in 
their dealings, as they generally place stones inside the rubber 
balls to obtain a better weight ; but better inducements offering 
lately they are bringing in purer rubber to the market. It has 
also been found that the travelling agents of the lessees are very 
'dishonest in cheating the producers by decreasing the weight as 
much as GO per cent, and as the Kachins have no standard 
weight, these agents benefit considerably. Before the British 
occupation, the transit of rubber was subject to a tax by the 
chieftains of the diffenuit States through which the commodity 
passed, generally 10 per cent (i.n., ten balls were given for every 
100 conveyed), but now things have changed, and an ad valorem 
rate of 10 per cent on the value is charged. The Kachins are very 
particular 03 to the right of I extracting the rubber frorr their 
'forests ; and, ^ an instance of this, some 200 Chinese labourers 
were brought in by the lessees two years back, with the result 
that the h^hins started burning the forests and driving out the 
intruders. The trade is now yearly flourishing, and the revenue 
derived is increasing ; the produce of the past year was 2,834 
►bags more than the previous one. (Indian AgricvMuriei), 



Notw, QuimnES and Extraotb. 

PADOTTK, AS AN OBNAMENTAL WOOD. 


927 


Our attention has been called to a very fine specimen of work 
in Padouk — a dado running up the side of the stone staiEoese im 
the new building, 45, Fenchurch Street, built W Messra Colls ts 
Son, of Coleman Street, architect, Edward B. Ellis, Esq., 9, Fen- 
church Street, E.G. Wc do not remember to have seen it used 
for this purpose before, at all events, not for public staircases in 
City offices. It is a fine piece of panel work, finished in masterly 
style and with great effect. The figure in the panel comes up 
very finely under the polish, its tone and colour being rich and 
beautiful. The hand-rail is also of the same wood, for which it k 
well suited, being of deep colour, close grained, and durable. 
This part is not yet completed or polished, but will be as soon aa 
the labour trouble is over. Wc believe the wood is more expensive 
to work than ordinary mahogany, but it amply repays, by ita 
unique appearance, the extra cost of working it. Padouk ‘(Ptsro- 
carpua mdicua) comes from the Andaman Islands, which lie on the 
east side of the entrance to the Bay of Bengal. The tree nows to 
a very great height and large dimensions. The heart-wood is dark 
red, close-grained, moderately hard, and takes a fine polish ; it is 
suitable for furniture, internal house decoration, ana numerous 
other purposes, for which the above qualities recommend it.— 
“ Timber Trades Journal** 


MANUFACTURE OF WOOD PULP IN SWEDEN. 

The manufacture of wood pulp as a natural product of the country 
has of late become one of the most important trades of Sweden. At 
present according to the last report of the British Consul at Stock- 
holm, there are more than 120 wood pulp factories in Sweden, 
about half of which have been started during the last three years. 
During 1880 alone, 34 new factories were established. The 
export of the whole of Sweden, which in 1872 only amounted 
to 114,000 cwt., amounted during 1889 to more than 088,000 
cwt. The prices have been constantly declining, but new and 
improved methods in a like proportion lowered the working cost, 
and several factories have shown excellent results during recent 
years. A great number of the factories have been started at 
places where the iron manufacture has proved a failure. The 

! >resent improvement in the iron trade, and the large increase 
or the price of charcoal, may, however, cause a decline in the 
wood pulp trade. On the same subject the Consul at Qolh- 
enburg observes that the trade is not at present in a healthy 
skte, and the future is seriously endangered by over-produc- 
tion and consequent severe competition. The very favourable 
position this trade originally hel^ gave rise to over-production 
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and decline of prices. This statement, however, is principally 
applicable to mecha^Cfiklly made wood pulp. The price of 
chemical wood pulp is still in favour of makers, and the mills 
that produce this article are well employed. Gothenburg is the 
principal place of export. 


WOOD PULP, EKMAN*S PROCESS. 

The manufacture of wood pulp by Ekman’s process for paper 
making is carried on at Bonne-Nouvelle, in Dieppe. The pulp 
is sold to paper mills in Franco, and mostly used, together with 
rags, for the manufacture of various kinds of paper. It is said 
that the pulp not only produces good printing paper, but also that 
a high class of writing and other superior kinds of paper can be 
manufactured from it without the addition of rags. The wood 
from which it is made is the usual white wood from Sweden and 
Norway, or Finland. The first operation is to remove the bark 
and clean the outside of the wood, which is done by women who 
have been found more suitable for this work than men. After- 
wards the round logs are cut into flat pieces of about 2\i inches in 
thickness. The knots are now, as far as possible, bored out by 
maohinerjr, but any that remain are cut out oy hand. Great atten- 
tion is paid to cleansing the wood in order to obtain a pulp clean 
enough for good kinds of paper. The clean wood is fed into a 
cutting machine which rapidly cuts it up into pieces of about 
inch in length. A band carries the cut wood to the top of the 
boiling-house. The boilers are of iron, covered on the inside with 
lead to protliict the iron from action of the sulphurous acids used. 
The boilers are filled with wood from an opening in the top, and 
then a liquid containing bi-sulphate of magnesia is poured in to 
coyer the wood. The boiler is then closed with a cover, and 
boiling is done with steam, the time varying from ten to twelve 
hours. When the boiling process is finished the steam is blown 
off, and the pulp forced out through a valve at the bottom of the 
boiler into a tank with a perforated bottom, to allow all the liquid 
to drain off. The process used is known as Ekman's sulphite 
process. The chemicals, a solution of bi-sulphate of magnesia, 
are prepared by leading the gases from burning sulphur over 
magnesite, water being admitted at the same time. The magne- 
site— -carbonate of magnesia — is a kind which is found in large 
quantities in Greece and imported from there. (Indian AgrU 
cuituriat) 
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A NEW SYSTEM OF TEMPORARY DAM. 


The translation which follows is forwarded as it is thought 
that the idea may be useful in some parts of India where irriga- 
tion or other water-supply is depoudeiit on rabing the water- 
level by a few feet during the drier months of the year. The 
only indispensable point appears to be a masonry wall crossing 
the direction of the flow and this may be below the ordinary 
water-level so as to be unaffected by floods. The system seems 
to recommend itself by eflicieticy, cheapness, ease of erection 
and the readiness with which the material can be stored. 

S. E. W. 


In 1867, having occasion to irrigate some meadow lands, 
I found myself posed by the following problem—" To increase the 
height of a permanent masonry weir by erecting a temporary 
structure upon it without tampering with the masonry or driving 
nails into it.'* This problem was sufiicient to cause me grave 
consideration, for I had been informed by scientific men that 
it could not be solved, and moreover I knew that its solution had 
not been attempted either in theory or practice. I had nothing 
to support my temporary dam, but the surface of the weir and 
the water it was desired to retain. Without being discouraged, 
however, I set to work with, as basis, that law of hydrostatics which 
fixes the point of and direction of, some of the angles of pressure of a 
liquid on a surface ; and also the laws regulating the equiliteium 
of a solid body resting on certoin fixed points ; and afwr Tarious 
gropings I arrived at the desired result. This result is attained by 


of Dr. yiUesonve in the dee Sew et 
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inclining the surface of the moveable obstruction to the water in 
such a manner that the sum of the angles of pressure follows a lino 
which passes inside the points of support of the moveable barrier. 
The solution of the problem appears to me to be novel both in 
theory and practice, so tbat when it has been worked out by the 
Forest or other scientific departments, the theory may well be 
extended beyond the humble issue I had in view and perhaps 
become the basis of a new system regulating the construction of 
temporary dams and applicable to much larger works, besides 
resulting in various advantages, economic and otherwise, over the 
systems now in force. The first application of the system was made 
to a weir in the river Ignon twenty-two years ago, and this has 
worked well ever since and is still in good order, so that it may be 
fairly said that practice has proved the value of my theories and 
of my system. The drawing below represents a transverse section 
of the arrangement. 



The apparatus consists of iron frames and planks. The former 
are placed on the top of the weir and at about 5 or more feet 
apart. The 3 iron bars A, B, C, are welded together, the fourth 
bar "D, being hinged at E, can thus be moved from Q to F, 
in order to facilitate the introduction of the planka This bar D, 
is also provided with a hinged collar H, whicn is furnished with a 
clamping screw L. At one end of the hit A, there is arigid hook 
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which passes over the face of the masonry weir ; at the other end 
is a pedestal K, of such a height as to rectify the slope of the top 
of the weir. The object of the bar B, is to suraort the planks 
which are placed in the apace between B and D. and the bar 
B, must be fixed at such an angle that the line of pressure of the 
retained volume of water passes along the arrow 1, in the iriside 
of the pedestal K. The whole success of the system depends on 
the accuracy of this item. The planks, well planed on the edges, 
should be of such length as to overlap at each end and of 
breadths convenient to the proposed height of the dam. The iron 
frames are then placed in the weir in a line and so far apart that 
the planks may overlap in the spaces between B and D, the 
planks are inserted, the bar D closed and the collars at H tight- 
ened up ; it will of course be necessary to insert a plank of the 
same thickness longitudinally at the terminal frames to make up 
the space between B and D, where there will be no overlaping 
planks. So soon as the pressure of the accumulating water is 
brought to bear on the barrier, it acquires an incredible firm- 
ness and stability. Contrary to what would bo imagined, the 
hooks at E, serve only to correct the alignment of the frames and 
to resist the sudden shock caused by any drifting body brought 
into contact with the dam ; in fact if the hooks bo placed quite 
clear of the masoniy, the pressure of the water alone will never 
drive them home. The temporary Dam constructed by me is 
about 50 feet long, by 2 feet high ; it cost £4 10s. and can be put 
in working order in 15 minutes by one man. 


TROPHIES AND COLLECTIONS FOR THE FOREST 
SCHOOL. 


We venture to make an appeal to the sporting and scientific 
members of the Forest Department to assist in the embellishment 
of the wails of the Forest School with Shikar trophies and the 
improvement of our collections. Our readers probably have heard 
of the great improvements recently effected in the buildings of the 
School, which give us besides four large and two small lecture 
rooms, a fine library room, a large museum of vegetable 
economy and smaller quarters for Zoology and Oeolo^. In the 
matter of trophies, many Forest Officers, chiefly those of the 
N.- W. Frovmces and our old students, have presented^ fine 
specimens, but there are too many of some kinds and there is too 
little variety. We have beautiful horns of the sambhar, spotted 
deer and hog deer and fair specimens of those of some of the wild 
goats and sheep ; but of others we have few or none. We have no 
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beads or horns of rhinoceros, OvisPoli, Oris Earelini, Ovis Brookei,. 
Ovis Blandfordii, Capira cngagrus, Nilgiri ibex, Budoroas taxicolor 
Persian Gazelle, Tibetan Gazelle, Mithun, Y^, wild Buffalo, and 
Barasingha, while the Ovis Ammon, Ovis cyoloceros, Capra 
megaceros, Hemi tragus jemlaicus. Black buck and Bison are out 
poorly represented f th]^ names are taken from Sterndale). We 
nave no properly mounted heads of tiger, leopard or others of the 
cats, of the wild boar, the porcupine, wolf and bear ; and we shall 
be very grateful if Forest officers, especially those of the Himalaya, 
the South of India and Burma will nelp us to improve our collec- 
tion and make our students familiar with, at any rate, the heads of 
the most important of our forest mammalia. To illustrate com- 
parative osteology, skulls of any mammal, however small, but 
with the bones and teeth complete, will be most acceptable ; we 
cannot afford space for whole skeletons. Specimens of game 
birds properly skinned, and stuffed or not, with eggs and nests, will 
also be a great addition : we cannot hope to have a large ornitholo- 
gical collection, but we aim chieHy at illustrating the game birds 
and type specimens of the chief families and the large genera. We 
have a good many snakes, but are ready to receive any specimens^ 
besides lizards, tortoises and turtles that can be spared. As with 
the birds, so with the insects, wc cannot hope to have a large sys- 
tematic collection of beetles, butterflies, moths etc. but do hope to 
get together a small type collection of important families and 
above all to illustrate those species which are useful and detri- 
mental to the forest by exhibiting not only the insects them- 
selves in their different metamorphoses, but also the way in which 
the good or the damage they do is effected. 

In Botany and Geology we are better off than in the depart- 
ment of Zoology. We have a splendid collection of woods and 
hope soon to bring out lists of what are wanted to complete it, 
and the herbarium is doing well in N. Indian forms, though still 
poor in specimens from Burma and the South of India. The 
collection illustrating forest economy is greatly in want of aid — 
we rc(|uiro fruits, seeds, gums, fibres and manufactured 
articles to illustrate the subject and assist in teaching forest 
utilization, and any help will be most thankfully accepted. 

Tools and implements used in forest work in various parts of 
India will be very acceptable, as will models and pictures of forest 
works, and photographs of forest scenes. We feel sure that we 
have only to make this appeal to enlist help from the Depart- 
ment throughout India ana obtain aid in making a collection at 
Dehra Dfin worthy of the Department, fit to tea^ our students 
how wide is the field of science which a forest officer has to 
survey, and capable of showing our visitors the extent of the 
fcrest resources of this great country. 


& 0 . 
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DB. A. BABCLAT. 

The sad announcement in the Pioneer of August 4th of 
the death of Dr. Barclay in Simla, reminds us how great a loss 
his death is to the Forest Department, for he was probably with 
Dr. D. D. Cunningham of Calcutta, in the front rank of those 
who were at work in the new and splendii^Beld of the fungoid 
diseases of plants and among them of Forest trees. 

Dr. Barclay’s researcKes into the life history of the leaf- 
diseases of the plants of the Punjab Himalaya are well-known to 
all readers o^ the Proceedings of the Asiatic Society of Bengal 
and of the Scientific Memoirs of Medical Officers of the Army 
of India. His interesting papt'rs on th^ i^eidia which attack the 
needles of the Piokh longi folia, Piints f\rerlsa, Ahirs i^odthimia 
and Deodar will form the ground work for those enquirers who 
take an interest in the subject and are disposed to follow up his 
researches and ascertain on what plants the alternative generations 
occur and how the damage done by the fungi may be stopped. In 
April and May last, when the Forest School students wore on tour 
in the Jaunsar hills, we found the * Ohir ’ Pine ^cUlium at 
Chakrata and the * Kail ’ one at Deota. The former is probably 
jEcidiiim cmnplanafiim, Barclay, the latter jEcidivm hrsvius^ 
Barclay, and both were described in Vol. 59 of the Journal of the 
Asiatic Society. In a recent letter, however, to the present writer, 
Dr. Barclay added ** The iKcidium you mention |ks occurring so 
‘ freely on Pinuft longifolm%6 AS. 07'ientale, Cooke (see In£an 
‘ Forester, Vol. III.) I re-named it ./E, convplawitxhm because I 

* found that Cooke had included two .^cidia under that name (those^ 

* occurring on P, long if alia and P. excelsa). But I find that the 

* name orkntale, Cooke, is sufficiently well defined for the 
‘ parasite on P. longifolUi, so I shall, in revising my list, drop mj 
’ own name and retain Cooke’s. The life histoiy of these iEciaia is 
‘ still unknown. One or other is very possibly related to the fungus 
’you mention as Coleosporium (G, aeneevmie). In the higher 
’ ranges about here (Hattu and Chor) I liave found a Senecio 
' ( alatm ? ) abundantly attacked with a species of GoUof^orivm, 

* but I have had no opportunity of experimenting with it. In 
’ those regions, if it is connected with either of the pine ^cidia, 

’ it must be with that on P. excelsa as P. longifoUa is absent at 

* those elevations. I have once, during my stay here, seen the var. 

’ corticola on P. Umgifolia, but I should not be astonished to 
' hear that it occurs frequently elsewhere, especially at low eleva- 
' tions along the Himalayas.” While on tour we searched for the 
corticola variety which is the dangerous one for the grdwth, but 
did not find it — it will be a satisfaction if we do not, our pines 
have enemies enough without adding one more which is known 
in Europe as a ternble pest. Any of our readers who riesire to 
know more of its habits may read Chapter XII of Marshall 
Ward's ’Timber and some of its. diseases' where its histoiy and 
effects are described at length. 
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We al.so fouiul in Jaunsar the beautiful orange ta^nels of a 
fungus which affects the Ahicf^ Smith icnuit which Dra, Couke and 
Barclay have described aa Thomson I, hut wo have still to 
trace ihe plant whh*h affords the fungus of ihe alternative 
general ion. 

Another fu nga0 of interest to Forest Officers and wliich we 
also found in Jaunsar is that on the Rhododendron which 
Dr. Hnrclav has recently ho fully* described and figured as 
ChryHomifxu lliin(dnffi(\ He informed the present writer that he 
believed he had succeeded in tracing it from the Rhododnid/ron 
to llyjivnvaiii cv/nnitmi which the Forest School found growing 
with H beautiful yellow fyngu.s on it at Deota. We have said 
ample to show our read(‘rs what a loss the Forest Department has 
sustained in Dr. Barclay’s unfuitunate death and conclude with 
the following extract from the “P/o??ccr” 

'' We much regret to announce the death at Simla on Sunday 
morning of typhoid of Surgeon-Major Barclay. The deceased 

g entleman had beeA ill fur more than a month. Dr. Barclay has 
ad a distingushed career as a member of the Indian Medical 
Service, and at the time when the Leprosy Gommi.^sion was 
appointed, was one of the two medical officers aHsigned by the 
Government of India to assist in its inquiries. The Commission 
was well within sight of the end of its labours when the fatal 
disease which Dr Barclay himself had long done his best to 
overthrow, struck him down. A mournful intere«>t will now 
attach to the intcrebting paragraphs on typhoid in India contain- 
ed in the last report which Dr. Barclay wrote as Secretary to the 
Sanitary Commissioner with the Government of India. The 
beginning has been made,’* ran the first of them, “ of an import- 
ant advance in the investigation of the pathology of enteric fever 
in India.” The event in the Secretary's own case has proved 
with fatal cogency that it is only a beginning.” 


BURNT IN FOREST FIRES. 

I'he ‘ Revue des Eaux ct Forets ' of Mftfch 10th last gives a 
8^ account of two fires in France, each of which ended in a terrible 
di^ster. In one case, the forest of Fretoy in the ITonne was set 
alight by an old woodcutter who appears to have gone to sleep 
with a lighted pipe in his mouth with the r€eult of not •bnly 
setting fire to the forest, but to his own clothes and burning 
himself to death. The other case was even more serious. A fire 
broke out on February 27th in the Luceram Forest near Nice, 
and, while endeavouring to extinguish it, a forest guard named 
Chortin with two soldiers was caught between the fires coming 
up two different ravines and all three were killed. The fire was 
clearly shown to have been the work of incendiaries. 



UlOIITS AND FRIVILEGBB. 


305 


RIGHTS AND PRIVILEGES. 

The receipt by us of two ioteresting Forest Aimual Reports, 
those of the IVesideiicies of Madras aud Bombay, for 1889-90, 
has led us to ponder ovtT the apparently wfchly differing ideas 
of what are forest ‘rights* in the meaning of the Forest Acts, which 
are held by the authorities in the various provinces of India. 
It is noticeable, at the putset, that though ‘ rights* and ‘privileges 
are ‘ household words* in the commPn talk of Forest OfficcTS in 
this country, yet that the former is nowhere defined in the Acts, 
and the latter is nowhere mentioned. . Baden-Fowell defines a 
forest right as “a right existing in favour of one person over the 
' f»ropcrt;y of another.” Meaume, in his ‘Jurisprudence Foresti^re 
says I'liaage, dans les forets, est une servitude reelle qui donno 
‘ au detenteur d*un immcuble le droit d*obtenir la delivrance, 
‘ dans la forets d*autrui, de certains produits dont la nature et 
' riniportiinee sont determinees par Ic besoin He* cclui atiquel le 
‘ droit appartient et par le titre constitutif a ‘ servitude* being a 
‘ droit ({ui est attache a uti immeuble et qui ne peut pas en etre 
separ^ ” — that, we take it, moans that a right is, to use a word 
which is better known and defined legally, “ an iwnnent over 
someone else*a property, the title to which easement is ftdiy main- 
tainable at ” .so that if the property^ is .sold or leased or willed 
or given away, the easement goes with it. We cannot help think- 
ing that if the Easements Act had preceded the Forest Act, the 
word ‘ Easement’ would have replaced the word * Right* to the 
inueh better understanding of its nature and legal position. We 
should not then have seen notifications issue conferring on villages 
aud individuals extensive rights over th(' Government estates, 
rights which presumably must hereafter, even in spite of Section 
23, be permanently maintained, and pass from generation to 
generation of the villagers or the descendants of the original gran- 
tees. This action has not, we are glad to see, been taken by the 
Government of Madras and Bombay, and the Forest Settlement 
Officers acting under their ordera 

So far as settlemenj; has yet given in the Northern Circle ot 
Bombay, as Mr. Shuttll worth says, “no rights, save of way and water 
‘ access, have been fuiind by the Forest Settlement Officers to 
* exi.st in respect to any of the forests, which have come under their 
‘judicial investigations and proceedings and consequently right 
‘ holders have no locus stuwU in the forests.** The Conservator of 
the Southern Circle, also says “excepting rights of way and 
water, no absolute rights exist,’* and we believe that wdth 
small exceptions, the same is the result in Madras. In some 
other places too, there are no rights, for instance there are none 
in the forests of Dehra DAu and Jaunsar Bawar, the 
N.-W. P. Government 'having^ probably concluded thaf 
just as it had the fqll power to lease parts of ,its waste lands 
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wheuevor it liked and from the date of lease to stop the exercise 
in those parts of all acts which were prejudicial to the lessees’ 
full enjoytncnt of his land, it could do the same with such portions 
as it selected to make into permanent forest estates as ‘ reserved 
forests/ It would have been a great advantage to the future 
welfare of their Governments, forest estates, and indeed also, we 
expect, to the future finances of those Governments, if some others 
had similarly recognised that the customary licence of removal of 
forest produce, or of forest grazing, was not a right of the Jiature 
of a permanent easement, inseparate from the estate, but only 
a privilege enjoyed under the good will of the owner and until 
the land was required for purposes which rendered its continuance 
impossible or at any rate more or less prejudicial. 

Although, however, the Government of Bombay and others, 
have not agreed to allow that it is advisable that such acts should 
be permanently erected into legal casements, they have rightly 
and properly coiiae to the conclusion that their stoppage over 
large areas cannot be permitted with due regard to the welfare 
of the agriculturists and the poorer classes of the community ; and 
so, in most provinces, some provision for the oxcrciso of these, 
what we may call ' rejected rights * has been justly made and 

* privileges * have consetjuently been given in various ways. If I, 
in good nature, allow my neighbour to cut the grass in my meadow 
to feed his pony, I should be rather foolish if I drew up a deed 
and gave him and his heirs and successors the right to do so for 
ever, and thereby damaged the value of my estate ; but it would 
not be foolish if 1 informed him that he must understand that I 
give him no legal footing, but only the enjoyment of thb grat-s 
until I found it necessary to rescind my permission. This is what 
has been done. Bights of way, and rights of water, have been 
admitted as clearly proved by long prescriptive use, but since the 
license of produce and pasture has been invariably stopped when 
necessary, it has not been similarly admitted, but provision has 
been made instead for its temporary exercise in such a way as to 
allow the Government full power to regulate it from time to time 
as it thinks fit. 

And so, in Debra Dfin and Jaunsar, privileges have hee^ given 
under Government order allowing in specified villages pasture at 
fixed cheap rates, to fixed numbers of cattle, and cheap fuel free, 
subject to regulation that one half of the area may be closed 
at any time. This is as it should be, we think, but in Bombay 
it would seem that the privileges are often so extensive as almost 
to endanger the existence of the forests. Mr. Shuttleworth says 
“ the value of the forest produce removed under privileges is very 

* considerable indeed, particularly in those forests where a few 
' kinds of trees are reserved and the remaining trees are given to 

* the people to cut and take,* as tl|e exercise of privileges is not 

* restricted to fixed times^ ia not liputed in most cases to defined 

* quantity, is not subjected to control such as would result firom 
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' the introduction of a permit system, it is not possible to arrive at 

* any correct knowledge of the value ot the exploitations of timber, 

* firewood, bambus, rilb material, grass, fruits, flowers, &c., &c., &c., 
‘ brought out of the forests free of charge by forest villagers, wild 
‘ tribes and others, for domestic use, or for barter, or sale. The 
‘ free pasturage enjoyed by cattle (»f forest villagers inside re- 
' served foreste, alone, represents a considerable income. As the 
‘ entry of hypothetical figures in an administration report is objec- 
‘ tionable, it would not be correct to enter an estimate, which 

* might require six or seven figures to represent it, and it is 
‘ needless to say that privileges, unregulated by conditions which 
‘ forestry demands, arc a direct consuming attack upon the capital 
‘ value of the forests, and that the value of the* damage done to 
‘ the productive powers of the forests, added to the unrealised value 
‘ of the produce removed or enjoyed free of charge, if worked out, 

‘ would give a startling result.” 

lie apparently holds very strong views on the subjects for he 
says that in regard to the Thana forests there can be no doubt 
but that they “ have been consistently overworked under the 
‘ exercise of admitted privileges.” The Government however do 
not (juite hold such pessimist views and believe that the 
Thana forests are “ now for the first time only beginning to 
‘ be worked up to their full capabilities.” The opinion of the Gov- 
ernment of India on the subject of privileges deserves to be here 
quoted. 

“ It is observed that the local demand is still, to a consider* 
‘ able extent, met by the grant of privileges for which no legal 

* obligation exists, and which are said to place considerable ob- 
‘ Stacies in the way of rational forest management. The extrac- 

* tion of rab outside the coupes of the year seems to present a 

* serious impediment to sound Forestry, and I am desired to draw 
‘ the special attention of the Bonjbay Government to this dan^r. 

* The greater number of the privileges, however, though they in- 

* volve a more or less serious sacrifice in revenue, are not so 
‘ harmful to the future development of the forests that they 
‘ cannot be met under the provisions of regular Working-Plans. 

‘ Hlft Excellency in Council leaves it with confidence to the Bom- 

* bay Government to decide whether, and to what extent, the 
‘ financial sacrifices due to the grant of privileges are justifiable.” 

In Madras, the ‘ privilege’ quesuon has clearly been treated 
quite differently and undoubtedly more judiciously, but the Bewd 
of Revenue and the Government are not quite of the same mind, 
for while the former says 

The question of free village forests and pratures is one that 

* naturally forms a part of the district organization, yet it is one 
‘ that in the present state of settlement has had to be more or 
‘ less pushed into the background. The Nilgiris, therefore, is the 
‘ only district in which the matter is at all complete, though in 
‘ most other districts, and especially in Nollore. it remains under 



308 


RianTS AND PRIVILEGBS. 


* consideration, and is not lost sight of. The Board looks on it as 
*ono of some importance as freeing the hands of Forest- officers 
‘for more complete control of Government areas and as miti- 
‘ gating, to some extent, the rise in prices, especially of fuel and 
‘grazitig, which the great increase of forest revenue betokens. 

‘ There appear to be only three ways of meeting the needs of 
‘ the villagers in this respect : — 

i. From the Government reserves. 

ii. From areas, especially set aside as village pastures. 
iiL From unreserved waste. 

‘‘ The first is, perhaps, the best in theory, but it is difficult 
^ to work in practice and means the reservation of larger areas ; 
‘the last is the simplest and ea<%iest now, but is likely to be the 
‘most troublesome in the future, when the waste areas have 
‘disappeared; the second is the one that commends itself most 
‘ to the Board, provided sufficient stress is laid on the necessity 
‘ for the protection of the area from the plough which is practi- 
‘ cally all that separates it from the third : the Government quote 
‘ from a recent general order the following important statenmnt 
‘ of their future policy, a policy which in agreement with the 
‘ Government of India wc are glad to say we approve. 

“ The Government is now of opinion that the idea of village 
‘forests must be altogether abandoned. There can be little doubt 
‘ that without constant supervision lands assigned for this purpose 
‘ would be worked unfairly and would be rapidly denuded of all 
‘ tree growth. But elective supervision of a vast number of little 
‘ blocks of forest land dotted over the country would be impos- 
‘ sible without an increase of forest establishments so largo that its 
‘ cost would be prohibitive. To preserve the forests then, and to 
‘ prevent disputes, discontent, and injustice, it is desirable to have 
‘ the sources of the fuel and fodder supply under Government 
‘control, and to minimize expenditure on establishments it is 
‘ necessary that the reserves should be in fairly large blocks. 

“ One important point is that all Government forests will 
‘ eventually be formally settled and reserved under the Act. 
‘The only objection to this course is that it involves some 
‘ increased cost, but the advantages of having all rights definitely 
‘determined or extinguished are so great as lo quite outweigh 

* the extra expenditure. It is, however, must necessary to correct 
‘ the idea, which prevails somewhat widely, that as soon as a forest 

* is reserved, cattle and men are to be excluded and it is to be 
‘ worked for the profit of the Government rather than for the 
‘ benefit of the people. It cannot too strongly affirmed that the 

* chief object of the reserved forests throughout the greater part of 
‘ the country is the provision of pasture, small timber, fuel, and 
‘ leaves for manure or litter. They to be worked in order to meet 
‘ the w'ants of the villagers in those respects and are not to be con- 

* verted into close preserves for the growth of large timber. The 
‘ Government cannot lay down any detidled rules for the treat- 
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* ment of the reserves This must vary with the character of the 

* growth aud the circumstaDccs of the locality, but speakiDg gene- 
' rally the forests in the plains should be worked as fuel and fodder 
‘ reserves and those on the hills as high forest. Working plans 

* should be drawn out for each aud those for the fuel and fodder 

* reserves should contain proposals for throwing open certain areas 

* to grazing while keeping other portions closed against all heads, 

* and also for felling the fuel departmentally and cutting and 
‘ storing the grass for sale where such arrangements can be shown 

* to be practicable and most conducive to the convenience and 
‘ interests of the people. It is the duty of the Conservator to 
‘ advise the Collector on these matters of detail, and if there is 

* any difference of opinion between these officers, a reference 

* should be made to the Revenue Board whose decision will be 
‘ final ** 

** The next point for consideration is the area which should 

* be reserved in each district. The Government considers that in 
' the first place all good forest land however great the extent, 

* should be brought under control. This has already been done in 
‘ most districts. The Collector should next consider the circums- 

* tanccs of each taluk, which will be the unit for purposes of 
‘ fuel and fodder reserves. If in any case the area already taken 
' up is not sufficient to furnish the estimated requirements in 

* firewood, leaves and small timber, and to afford grazing for all 
' cattle necessary for agricultural or domestic purposes, more land 
' should, if possible, be brought under management and the natural 

* jungle growth should be supplemented by plantations created for 
‘ the purpose of fuel supply. Such plantations would be especially 
‘ beneficial in districts like Bellary aud Anautapur and in taluks 

* situated on the coast, for experience has shown that if a large 
‘ tract of the forest land is carefully enclosed and planted up, a 

* natural growth of ^rass and shrubs quickly follows the protection 
' afforded by excluding cattle and keeping out fire and the planta- 
‘ tiou thus becomes both a fuel and fodder reserve.” 

It is worth while to repeat here, again, the words of the 
Madras Government the advantages of having all rights definitely 
' determined or extinguished are so great as to quite outweigh 
« the extra expenditure,” as an admirable|definition of the real aim 
and object of the long and tedious and detailed procedure which 
the Forest Acts require shall to be gone through before a forest is 
finally gazetted as Reserved. And it is, probably, because they 
have so strongly held to this point, that they have taken such 
extreme care and gone to such pedns to ensure the accurate and 
full observance of each stop in the Settlement procedure ; and 
that they have, for the canning out of that procedure, promulgat- 
ed the excellent ‘ Rules for the conduct of Forest Settlement 
Officers’ which they alone of the Indian Provinces have yet 
framed and enforced. They have refused to admit that a Forest 
Settlement Officer is, as we fear he has in some places been consid- 
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orod to bo, a judge of equity instead of a judge of civil law ; and 
they have understood that in order to allow a ryot to continue to 
graze bis cow in a forest, it is not necessary to give him a legal 
easement over that forest, any more than it is necessary to burn 
down a house in order to roast a sucking pig. 

We should rejoioe if the views of the Madras Government, 
their Settlement Kiiles, and th^ir cautious observance of legal 
details, could be made universal in Settlement work in this 
country; and if instead of appointing, as is only too often done, an 
already over- worked Collector or Deputy Commissioner to do the 
Settlement on the cheap, the expedient of Special Settlement 
Oflficors such as are appoint.ed in Madras, Bombay and Burma 
could be adopted elsewhere. We arc sure that it would be found 
that the extra expenditure would be amply outweighed not only 
by the advantage of permanent definition or extinguishing of 
forest rights, but by the freedom from those harassing disputes 
about boundaries and cultivation and petty rights which take up 
the time of Fore.st Officers which ought to be devoted to more 
professional work and especially to the improvement and protec- 
tion of the splendid Government Forest estate which should gra- 
dually increase in value and provide every day more and more 
fully and cheaply for the wants of the population of the country. 

Much good might have been done and much trouble and 
expense avoided, if, at the outset the true position of Forest 
Settlement Officers had been carefully laid down and the Rules 
for their Procedure framed and put in force ; for the distinction 
between ‘ rights ’ and * privileges ’ is by no means always fully 
understood and the terms are often mixed up. As an example, 
we may note certain Working Plans in the North Western Pro- 
vinces which speak of the privileges conceded by Government 
order as * rights ’ forgetful of the fact that no rights have been 
recognized or admitted in the areas they refer to. Let us try to 
be more precise, and to separate in our minds as they are separated 
in law, the * rights ’ which arc admitted under settlement as 
legally existing and inseparable from the estate and the 
* privileges ’ which the Acts do not recognize but which the Gov- 
ernment consider necessary as a matter of general good policy in 
the management of the country. 

A VALUABLE MAHOGANY TREE. 

A Mahogany tree recently felled in Honduras has been found 
to give three logs which fetched a price of £2,200 in Europe. The 
usual diameter of Mahogany varies from 1 to 7 feet and its usual 
height is 90 ft. while it is not uncommon to find specimens which 
|[ive 60 ft. as the height to the first branch. Honouras Mahogany 
18 sent to the Europe market in logs of 12 to 14 ft. long and 
2 to 4 ft. square. The wood weighs 35 to 58 lbs. per cubic foot 
and its hardness is 0'61 to 0*69 The Government Engineers in 
Honduras value the Mahogany trees in the Colony which are fit for 
felling at forty million pounds {Rivue dea Ea/ux et ForAa.). 
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TIMBER AND PRODUCE SALES IN BENGAL 

We see in the Calcutta Gazette notices of the proposed 
sale by tender of 3,000 large Sal trees in the Saranda, Porahat 
and Kolhan forests of Singbhum. The trees are all said to be 
of large size, girthing from 6 to 10 feet and tenders are called 
for up to noon on the Ist September. If we mistake not, this is 
the first attempt at a systematic utilization of the fine Singbhum 
timber lately made easily exportable by the opening of the 
Bengal Nagpur Railway which passes through the forest. At 
the same time tenders are invited for the sale of minor produce r 
* Sabai * or ' Babur ’ grass, which ought to find purchasers among 
the Bengal paper manufacturers ; myrobolams ; tussar silk, the 
chief article of the local trade of Singbhum ; lac ; and the 
flowers of the Mohwa. We hope tjiese calls for tender will 
stimulate the demand for minor forest products, and assist in 
rendering better known the capabilities of our forests to yield, not 
merely timber, but many other articles of great commercial 
interest and value. 


STINGLESS BEES. 

We have been asked by Mr. R. C. Wroughton of the Bombay 
Forest Department, well known not only for his energy and 
activity as a Forester but for his keen interest in Entomology and 
especially in the Indian Ants, and their habits and classificatioD^ 
to lay before our readers the accompanying letter from Professor J. 
0. Westwood, F. R S., the President of the Entomological Society 
of London, and Hope Professor of Zoology at Oxford, asking for in* 
formation regarding specimens of the Meliponm or small 
stingless bees which are fonnd in some parts of India and, we 
believe, especiallv in the hills. The specimens and notes should 
be sent to Mr. 'V^roughton at Poona and he will undertake their 
transmission to Professor Westwood. We hope that some of our 
readers may be able to assist Mr. Wroughton and Professor 
Westwood and we should be glad if when sending the information 
asKed for, they would tell our readers in the pages of the 'Forester* 
something about the homes and habits of tne stingless bees and 
whether they are capable of being domesticated. 

Dear Sir, 

At the suggestion of our friend Colonel Swinhoe, I take the liberty, 
as a stranger, of addretaing yon in the hope that yon may be able to 
give me some information on the subject of the small stingless honey 
bees (Melipone) of whiohj I believe, there are several Indian speoiei* 
I am very much interested in the economy of this little insect, es^ial- 
ly the distinction of the three different sets of inhabitant mates^ 
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■peoimeni of the neete and oombe or portions thereof or oarefiil draw- 
insB of the same, I should be extremely obliged. Does each speoies build 
a different kind of nest t Is the honey stored in separate reservoirs or 
only in the oomb cells T In what situations are the nests built f I 
suppose they are never hived. An information on these and kindred 
questions connected with economy of the aculeate Hyuienoptera, will 
be thankfully received by 

Yours very truly, 

J. 0. WESTWOOD, 

Jf. d., Pruident EfUomalogical Soctety, Lmdon, 


XTT. GE'E'xaxjLJj 


DURABILITY OP RAILWAY SLEEPERS. 

We have received the usual statement shewing the renewals 
of wooden sleepers on State Railways. It is well known that ex- 
periments are in progress on many of the Indian Railways to test 
the durability of sleepers. The results of some of these experi- 
ments up to the end of 1889, will prove of general interest. On 
the Rajputana-Malwa Railway, 2,054 deodar sleepers were laid 
down in 1876, and at the end of 1889, only 131 had been removed 
thus shewing that the life of a deodar sleeper on this Railway is 
at leut 13 years ; although the average durability cannot be as- 
certained until the last sleeper has been removed, we already 
know that it will exceed 13 years. 

Similarly, out of 689 teak sleepers, 110 were removed at the 
age of 12 years ; and out of a lot of 6.318 pine, 4,112 had gone at 
various intervals, giving an average age of 10 years. The cele- 
brated HandAJoickia has lost 431 sleepers out of a total of 902, at 
an average age of 12 years. On the North-Western Railway, out 
of 600 deodar sleepers laid down in 1877, only 21 had to be re- 
moved up to the end of 1889 ; and of 276 creosoted pine, 31 had 
been reinoved in the same time. In another experiment on the 
same Railway, between Lahore and Karachi, 1,016 deodar and 882 
creosoted pine sleepers, laid down in 1877, were still in use 12 
years afterwards. This result, possibly due to the dry climate, is 
even more favourable than the one first quoted. 

On the Eastern Bengal Railway, 1,973 sal sleepers were laid 
down in 1877. During 18 years, 514 had been removed at an 
average age of 9 years. Creosoted pine during a similar period, 
had lost 1,755 out of a total of 1,923, the average age so far hav- 
ing been 8 years. On this railway, experiments are being carried 
on with iionwood also, but they are of too recent an inception to 
furnish any tangible result 
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So many factors enter into the question of the durability of 
railway sleepers, such as climate, ballast, traffic, seasoning of the 
sleeMr before being laid down, jsc., that it is almost impossible 
to draw any useful comparison between the results of these ex- 
periments, and it will be os well to await their completion before 
attempting it. This much however is clear, that deodar is likely 
to hold its own with auy of its competitors, a gratifying result for 
those who have the management of deodar forests. 

A. SMTTHIES. 
FORESTRY IN JEYPORR 

We have received the Progress Beport of Forest Admvn^ 
tration of the Jeypore State for 1890, and first of all it seems to 
us strange that they must insist on being in the fashion as regard 
lateness of issue. Instead of 1890, it ought to have been 1891, for 
a Native State Report, at most, requires a short review by a Resi- 
dent or State Engineer, instead of, as happens in Indian Govern- 
ment Provinces, some two or three (the unfortunate Madrasis have 
three successive reviewers, all keen to discover their weak points,) 
official reviews of various lengths 

Bhai Sadhu Singh, the present Superintendent, is a Punjab 
Forest Ranger, who has been lent to Jeypore and we are glad to 
see that Colonel Jacob speaks well of him and that a Dehra Ddn 
student has been able to run the forests of Jeypore with credit 
to himself.” 

There is not much to note in his report : ” no news is good 
news” is a proverb which might often he well applied in the case 
of annual reports where an officer is looked upon in some quarters 
as of little use if he has not some startling event to record or some 
new departure to announce. 

Here there is nothing much to disturb the even tenour of 
gradual progress, though, as elsewhere, *' grazing privileges ” seem 
to be the crumpled rose leaf of the Jeypore Forest Department. 
No less than 8,982 goats and sheep and 1 ,472 head of cattle were 
impounded during the year, chiefly owing to the refusal of villa- 
gers to obey new rules requiring fees for goat grazing. 

The area of “ Reserved Forest ” in Jeypore is now about 
228 square miles in all about half being demarcated. The revenue 
amounted in 1890 to Rs. 19,869; and the expenditure, all told, i.e., 
mcluding avenues, grass preserves and other extra charges, 
16,714, BO that there was a surplus of Rs. 3,155. The State 
Engineer omits the extra charges and cons^uently quotes the 
surplus as Rs. 4,954. We wish the Jeypore Forest Department, 
first we believe, except, of course, Mysore, of the kind in a 
Native State, every success, and we are glad to think that the 
lessons of the Deh» Dfin School, have proved useful to the Super- 
intendent of Forests in charge. 



w received Government of India Cirevdar 13F of May ISth^ 1891^ yiving the follotmng figw 
the Bvdget Estimate of the Forest Department for the year ^ it wiU he noticed that a surplus revenue of 

ovef' sixty lakhs is expected, 

Estimatb or Reybnui axd Expbnditubb 1891-92. 
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THE JUTE CROP OP BENGAL. 


The following report on the prospects of the Jute crop has been 
received from the local Goven»ment 

“ The principal factors which alFect the area sown under Jute 
in any particular year are the highness or lowness of the price of 
Jute in itself, and as compared with the prioes of the other staples 
during the preceding year, and the climatic conditions before and 

at the time of sowing. ... / 

“ A rise ill the price of Jute, if not accompanied by a general 
rise in prices of other staples in the jute-growing districts, would 
obviously tend to stimulate the extension of cultivation of jute ; 
while a fall in the price of this particular product, without a cor- 
responding fall in the prices of other slaples, would have the opposite 
effect During last year there was a great fulling off in the pnce 
of iute as compared with the previous year; while the pnce of 
rice, its chief rival in the jute-growing distncts, was nearly the 
same as in the previous year. The effect is generally reported to 
he a contraction of the area sown in the present season under 

cowiitions.— The climatic conditions mOTt favour- 
able to the cultivation of the plant are when light and fequ^ent 
showers fall before and at the time of sowing, which extends from 
the middle of March to the first week in June, commencing 
earlier in the northern and eastern distncts and later in the 
central districts of Bengal. Dwt year the rainfall d«nne these 
months was sufficient and well distributed in almMt ril the jute- 
jrrowinK districts, and this fact, combined with the high pnoes of 
jute prevailing in the previous year, caused an increase in the 
area^wn. The present season has not ^n so favoumble. 
After heavy rain which fell about the middle of March last, there 
was practicllly no rain in Bengal until the end of the third week in 
April The want of rain, at this time, is reported to have erased 
a contraction of the area sown in Jalpaigun and Purneah. IVom 
the Slst of April to the second week in June, the rainfall was, on 
the contrary, abnormally heavy throurfiout the jut^growing ^ 
with the emotion of the districts of Hooghly and Khulna. Tto 


me couiirary, auuwiiuwtv if. i rrt ■ rm.- 

with the e^ption of the districts of Hooghly and Khulna. Tto 
excessive rain is reported to have impeded the simng and curdl- 
ed the area under jute in the *4-Pergunnahe, Dinampora, Raj- 
shahye, Bogra, Furreedpore, Dacca and ^pperah ; and is li^ly to 


shahye, Bogra, Furreedpore, Dacca and iipperah ; ana is iiMiy » 
have r^uced the a^ also in Nuddea, Jessore, Rungpore, Pubna 
and iKymennngh. 
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OvMv/m per acre . — After the plants have struck root and until 
harvest time, moderately heavy showers, followed by sunshine, 
are needed for the full development of the plant. Frequent 
intervals of fine weather in June are necessary to enable cultivators 
to earry on weeding operationa In the present season the exces- 
sive and constant rainfall in May and the early part of June, not 
only impeded the sowing, but also interfered with the germination 
and growth of the crop at the beginning, and afterwards hindered 
the weeding operations in all the districts of Northern and Eastern 
Bengal and 24>Pergunnahs. The extent of damage due to this 
cause is reported to have varied from two to six annas. It is 
premature to form an accurate estimate of the outturn. Much 
will depend on the distribution of rainfall in July and August. So 
&r as it is now possible to forecast, it may be said that the 
outturn per acre will be less than that of the previous year by two 
to four annas. The area under cultivation is reported to be 
about 18 per cent, less than that of last year. In the forecast of 
last year it was said 20 per cent, more than in the previous year 
would be available for export. According to that estimate, the 
<]^uantity available f^r export would be 10,522,768 cwts. The quan- 
tity actually exported was 10,606,145 cwts. As already remarked 
it IS premature to form anything like an accurate estimate of the 
present year’s gross outturn, but on the whole it appears probable 
that the quantity available for export will not be more than three- 
fourths of that of last year.” 


ANNUAL REPORT OF THE ROYAL BOTANIC 
GARDENS, CALCUTTA. 


The Annual Report of the Royal Botanic Gardens Calcutta, for 
1890-91, just received, has not much of interest for own readers 
except the record of the contributions of Forest Officers to the 
Herbarium. Chief among these was Mr. G. Mann, whose collections 
chiefly of bamboos and Magnoliaceic from Assam, contained 1284 
specimens. Then comes Mr. Lace with Baluchistan plants, Mr. 
l^bot with collections from N. Kanara, and Mr. Gamble. We 
believe that Dr. Praia’s visit to the Great Cocos Islands has 
resulted in some discoveries of great interest to botanical geo- 
graphers. Dr. King himself reports the completion of his mono- 
graphs of Magnoliacem and Myristicace. 
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V. XTOX30S, (ATTaXilSlSa .AJTD BaCTB^OTS. 

THE PROGRESS OF WOOD PAVING. 

When the first wood blocks were lidd in London, some twenty 
five or thirty years ago, want of experience entailed enormous ex- 
pense, owing to defective foundations, employing the wrong sort 
of wood, cutting the blocks to the wrong dimensions, and laying 
them badly. Thus a general impression was created that as a 
practical pavement wood could never take the place either of 
macadam or granite. 

It was found that the blocks got quickly misplaced, that they 
wore with great irregularity, and that streets so paved were 
excessively costly to keep in order. In short, it was considered 
that, though excellent when first laid down, it would not prove a 
sufficiently long-lived class of pavement, and v^ould be too expen- 
sive for it ever to become a commercial success on a large scale. 

But, though this was the general impression, there were 
people who saw further in the matter, who considered that great 
advantages would accrue from its adoption if the difficulty of 
excessive wear and tear could be satisfactorily overcome. The 
surveyors of certain of the vestries and others decided that it 
would be worth while following the matter up and expending a 
considerable amount of money in endeavouring to bring about the 
desired result. For many years after the first essays wood pav- 
ing met with but little success and no encouragement. Eveiy 
imaginable system of foundation was tried, from placing the 
blocks on cast iron plates, to laying them on wooden boards, or 
on the road itself without foundation, until at last the system, 
which is now universal, of laying them on a 6 in. bed of concrete, 
was adopted. This proved so satisfactory that ten years ago 
wood paving had become already an important feature in the 
metropolis, where many miles of streets were already paved more 
or less satisfactorily with wood blocks. 

In spite of the fact that there were many minor difficulties 
to be got over, in the way of determining the most economical 
sy stem of groutinf^ the blocks, of keeping them at a uniform 
distance apart during the process of grouting, and also making 
the necessary allowance for expansion and contraction, we learn, 
m 1884, from statistics gathered together by Mr. George Heniy 
Stayrton, and referred to in a paper read by him before the 
Institution of Civil Engineers, that no less than 53^ miles com- 
prising nearly 1,000,000 square vards of the streets ot London, were 
already paved with wood at that time, and that as compared 
With the ordinary macadam road, when tiding a period of 20 years 
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aod calculating on the average practical results of wood paving 
up to that date, the laying and keeping in repair of wood pav- 
ing aniounted to less than 28. per square yard per year, whilst the 
annual cost of maintaining and cleaning a macadam road of simi- 
lar dimensions and with similar traffic was very nearly 8s. per 
square yard, and with regard to the macadam road no first cost 
is included in the price of 8s. per annum. 

From the fact that nearly 1,000,000 square yards of streets 
in Loudon alone were paved in wood in 1884, it may be presumed 
that by that time, at all events, the system had got beyond its 
experimental stage, and was already recognised as practical. 

Between that year and the present time, though statistics 
are difficult to obtain, it may be readily assumed that the mileage 
of wood paving in London has been more than doubled, and it 
has been proved that with its extension, the cost of laying and 
maintaining has been reduced, whereas the cost of macadam road 
has remained the same. Thus the laying and maintenance of a 
wood paved street, which, in 1884, cost nearly 28. per yard per 
annum, now costs less than Is. fid. At the present date the 
making of wood blocks has become an industry of itself, and 
large plants of special sawing machinery are devoted merely to 
the production of the blocks. To give an impression of its import- 
ance at the present day, we would mention that one large firm 
alone is stated to be in a position to turn out as many as from 
20,000,000 to 80,000,000 wood blocks in the course of a year. 
Through turning out the blocks by means of improved methods, 
and by systematising the labour, the cost of maintaining, includ- 
ing the necessary re-laying has been able to be reduced as above 
stated. 

It is a strange fact that, the more important the thoroughfare, 
the longer, as a rule, is the life of the wood paving, as the passage 
of traffic over the blocks has the reverse of a deteriorating effect 
on them, in that it prevents their rotting. 

Of the great variety of woods which have been tried, pitch 
pine is considered all round the most serviceable quality. Opin- 
ions differ greatly as to whether it is good policy to creosote the 
blocks or not. The advocates of creosoting state that it has 
great advantages from a sanitary point of view, whereas people 
who are opposed to this process maintain that the creosoted blocks 
are apt to rot internally, and also that it is difficult to detect 
bad wood when its outside surface has been discoloured, and that, 
conseauently, it may lead to defective blocks being used. How- 
ever tnis may be, both systems are largely adopted now. 

The extension of wood paving has not been confined to Eng* 
land alone, but many of the great cities on the Continent have 
already taken it up, and its adoption is even spreading to the 
colonies.^ 

The advantages of wood pavement may be summed up as 
follows ; — 
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That in price it compares cheaply with other forms of pare- 
ment ; that it is comparatively noiseless ; that owing to its uni- 
formity and a certain elasticity of surface, it causes much less 
wear and tear to the traffic passing over it, more especially to the 
lighter class of carriages. 

As reported in our issue of the 21st ultimo, the question of 
extension of wood paving is occupying tho attention of the House 
of Lords, where it has been shown that the London drivers prefer 
it to either granite, asphalte, or macadam. 

Foreign countries which did not adopt the wood pavement 
until it had become a commercial success, had a great advantage 
over England, in that they were enabled to profit by our expen- 
sive experience. So costly and discouraging, in fact, were the 
first trials, that it speaks well for wood paving that it has been 
able to live through the many years of necessarily bad manage- 
ment and unsuccessful experiments, and to gain for itself the 
position it maintains at the present date, namely, that of being 
tho cheapest and most practical pavement for city thoroughfares 
where the traffic is regular . — (Tiinber Trades Journal,) 

For further information on this subject we would refer our readers 
to a short article by A. S. in the Indian Forester, Vol. IX. p. 362. 
When that note was written the principal timber used was yellow Baltic 
deal, but it would now appear that pitch pine, the Finns australis of 
Florida and the Southern United States, has taken the place of the 
Swedish wood. — E d. 


WOOD PAVING THE THAMES EMBANKMENT. 

At the meeting of the London County Council on Tuesday 
the following report of the Highways Committee was adopted : — 
We have, in connection with the question of the future main- 
tenance of the Victoria Embankment carriageway, considered 
whether, having regard to the late cost, amounting last year ta 
about £3,100, of remetalliiig, it would not be advisable to adopt 
some less expensive surface for the road. We have received 
from the engineer a report, stating that the annual cost of main- 
tenance of the existing carriageway is 28. Id. per square yard, 
while the annual cost of wood paving for the same area would 
probably amount to only about Is. ll^d. per square yard, inclu- 
ding the provision of a sinking fuud to repay the cost of the wood 
in eight years, and of the concrete foundation in thirty years. He 
further states that when the cost of the foundation shall have been 
repaid, the cost of maintenance per square yard per year will be 
reduced by 2j^d., and that in his opinion the adoption of wood 
paying would result in a present saving of £600 per annum in 
this item. The superficial area of the carriageway of the embank- 
ment amounts to 54,600 square yards, equal to a length of four miles 
of an ordinaiy 40 ft. road, and the engineer estimates that the 
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cost of wood pavemeot for this area would be about £28,250. 
He further suggests that if the wood paving be adopted, the 
work of laying it should be carried out in three sections in three 
successive years, in order to avoid, as far as possible, a prolonged 
interference with the traffic, both in the first laying of the pave- 
ment and in the execution of repairs, which may become necessary 
thereafter. Having fully considered these statements and esti- 
mates which have been laid before us of the cost of macadam as 
against other kinds of road material, we have come to the conclu- 
sion that it is advisable that wood pavement should be laid on 
the carriageway of i^he embankment ; and we recommend that, 
subject to an estimate being submitted by the Finance Commit- 
tee as required by the statute, the carriageway of the Victoria Em- 
bankment be paved with wood, at an estimated cost of £28,250 ; 
that the repayment of the cost of the wood be spread over a 
period of eight years, and of the concrete foundation over thirty 
years ; that the work be carried out in three sections in three 
successive years ; and that it be referred to the Highways Com- 
mittee to prepare a specification, and to make arrangements for 
the execution of the works. 

JARRAH WOOD USED IN PAVING. 

With reference to jarrahwood, which just now seenm to be at- 
tracting so much attention, it is worthy of note that its use as wood 
paving is rapidly increasing, and, os time wears on, it threatens^ 
if not entirely to supersede the ordinary deal for the purpose, at 
least, as far as the metropolis is concerned, to take its place in 
many of the leading thoroughfares. When up in the neighbour- 
hood of Westminster Bridge the other day, we noticed that a con- 
siderable quantity of street paving work was being done by the 
Lambeth Vestry, in which jarrah was a principal feature, those 
who try it evidently approving of it. We invariably find that 
when an article is able to sustain its character for all the merits 
those who make it a speciality, claim for it, wc may be assured of 
its ultimate success. Though cheapness is now all the rage, the 
old ladys remark I hat she had lived through several generations, 
but had never known a penny loaf sold for a half-penny, is by no 
means inapplicable to the present position of things. Good 
articles will always fetch good prices whan they are wanted. 
That is the pith of the whole thing. 

We believe that very soon jarrah and similar woods will bo 
wanted, and in quite as large quantities as our Australian friends 
will be able to supply them. It was thought that this kind of 
wood from its close texture and density, as with the generality of 
hard-woods, was likely to prove too slippery for the heavy traffic 
of London, but experience has so far not borne this out The 
approach to Westminster Bridge on the Lambeth side is paved 
with jarrah, and no complaints on account of its being dangerous 
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to horses have yet beea heard, although the blocks have been 
down some time, Griffin Street likewise is paved with this wood, 
and other places in the vicinity, and the Vestry pronounce them- 
selves well satisfied with it, and actually find it a saving on the 
ordinary wood, from almost everlasting wear. These people are 
keen enough to their own ititerests and we may be sure would not 
gu to the extra cost (about treble that of deal,) unless they saw 
a profit in it. Messrs. Bartrani & Go. are at present cutting 
several barge-loads of jarrah planks into paving blocks for the 
Vestry, whii'h, we understand, are to be laid down in the long 
stretch of roadway connecting Waterloo and Blackfriars Roads, 
commonly known as the New Cut. 

There can be very little question that for paving work this 
particular wood has no rival. The fears that, owing to the hard- 
ness, it will not take grit, and in prolonged dry weather become 
dangerous except on the dead level, ought to have]been sufficiently 
tested by this time as we had an uncommonly long spell of d^ 
weather both in April and May (six weeks without a drop of rain 
and a fair share of dry throughout September, but the absence 
of complaints from omnibus drivers is a good sign for our jarrah 
friends, as with these vehicles, after all, rests the bulk of the street 
traffic. 


WOOD RWCK FLOORING. 

Among the many form.s of flooring which have been suggested 
for the purposes of hospitals, infirmaries, churches, and similar 
institutions, where noisy footfalls are a " thing not to be desired,” 
wood blocks seem to have attained most general acceptance. 
Besides being practically noiseless, they are firm and solid to the 
tread, while their warmth — compared with ordinary boards — has 
been another factor in their successful competition for popularity. 
Like the wood pavement, they are laid up a hard bed of concrete, 
thus preventing foul air or vermin to accumulate to the detriment 
of the healchy conditions of the building. One objection often 
raised to the system here mentioned is the liability of the blocks 
being kicked up, but Messrs. Nightingale ^ Co. have overcome this 
undoubted disadvantage, and are ])re pared to guarantee the com- 
plete and permanent fastening of the blocks to the prepared siuface 
of concrete bed. This desideratum is obtained by the employment 
of their “ Special Antiseptic Compound.” Again, it was feared 
when the adoption of wood block flooring was first advocated, that 
it would be almost impossible to avoid hollow spaces betwixt the 
blocks. Into these crevices dust and filth, it was alleged, would 
fall, and thus keep permanently on the premises ono of the causes 
of infectious diseases. The firm to whom we have referred have 
also directed their attention to this matter, and as a result, 
their blocks cah be had fitted together vrith perfectly close 
joints. Almost every criticism that was once urged against the 
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superseding of ordinary floors, has been disarmed by Messrs. 
Nightinfifale is Co., who, from their Works at Great Grimsby, 
are sending out yearly increasing quantities of their new and 
improved wood block flooring. It will be readily seen that in 
cases of fire the solid floor will have a desirable eflFect in arrest- 
ing the progress of the flanie.s. Briefly stated, then, the chief 
points in favour of wood block flooring are the greater cleanliness 
which can be obtained, the freedom from noise and consequent 
annoyance, the lessened risk of the spreading of epidemics, the 
probable abatement of Arc, and the more flnished and pleasing 
appearance presented by the blocks. 

Messrs. Nightgingalc is Co., have had more than twenty 
years experience in the handling and seasoning of timber, and 
hence their judgment as to the best d(‘Scription of wood suitable 
for the purpose may be deemed reliable. All work executed 
by them will be found proof against dry-rot and dampness, sap, 
curling, shrinkage &c., and the floors can be laid in any variety 
of pattern, herringbone, interlacing, for aisles or corridors, for 
dining-rooms and large areas, &c. Among the woods generally 
used are redwood, oak, walnut, chestnut, pines, teak and, if 
desired, the floors can be stained to any shade at a small cost. 
The advantage o^ the latter process is seen in the less frequent 
washing of the floors that is required and also in the enhanced 
effect produced .'— Trades JowrnaL 


PAPER AND PAPER MAKING. 

In the early ages of the world’s history, and before the dis- 
covery of paper-making as it is practised at the present day, the 
only form of writing known was that of carving on stone, and the 
inscriptions on the Sinaitic Rocks and Assyrian Stones, as well as 
on the Rosetta Stone, are prominent instances of this. Slabs of 
wood, papyrus leaves, skins, parchment, and bark of trees, were 
also used for the same purpose. The elder Pliny, in his “ His- 
torisB Mundi,” gives an interesting description of how the papyrus 
is prepared, and the appearance of it ; — its utmost breadtn, when 
put together, was never over 13 fingers, it was white and smooth, 
being polished with a shell to make it glisten. It is not until the 
year 1320, however, that wo have the first authentic records of 
paper having been made on the present principle. 

The first paper manufactured from pulp was from pounded 
cotton. Thw IS proved by Montfaucon, who discovered manu- 
scripts on this materal written in the beginning of the tenth 
century. A hundred years later it had become general in the 
east, and as far west u Sicily. Abbott Petrus Mauricius of Cluny, 
who flourished 1128, in his ** Tracts against the Jews,” distinctly 
states that the books of his day were often made " of rags,” mean 
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ing probably linen rags. This is the first record of paper made 
on the same system as is now followed. 

Crandeii, Prior of Ely, in the reign of Edward II. had regig- 
tratiioii made of i-crtain of his acts, and these, we are informed by 
tin* l(*arned Humphrey Prideaux, who was Dean of Norwich in 
1702 were seen by him. The Dean also states that he had ex- 
amined certain wills in the Bishop’s Registry at Norwich, all 
made on paper, and which bore date as < arly as 1370. Wo also 
know' that William Caxton produced his hooks on “ papey made 
of the paste of linen rags, very tine and good, and not unlike the 
Ihin vellum on which they used to write their books at the time.” 
This was towards the end of the 14th eentiirv, and synonymous 
with the introduction of paper in (Germany. It would thus 
appear that to England belongs the eiedit of having first inanu- 
faciiirt'd papt»r, but as to whom we are indehtt‘d for the invention, 
histoi*} is absolutely and sullenly silent. 

It is scarcely necessary to state that, up to this point, nnd 
ind(*cd until the sixteenth century, all papers were made by hand 
and in somew'hat the same fashion as is .still followed in the 
matter of Hand-made” paper, though wdth appliances exceed- 
ingly rude and simple. 

To the Chinese, however, belongs the honoi of having used 
paper long ere it was known to the Western nations at all. If 
tin* i]s(* of paper among that strange and changing people, be at 
all contemporary with their practiet* of wood-block printing, we 
njay date its introduction to a period at least 1200 years before the 
Cluistian era. It has been assumed by several writers that the 
knowledge of it was brought to Europe from China by the Arabs, 
who communicated it to the nations of Europe during their occu- 
pancy of Spain. This would appear to be incorrect, as it was in 
the Byzantine Empire that its use arose, and from whence it 
spread west through Venice and Sicily. 

The first paper mill was set up in the town of Hertford, 
about the middle of the fourteenth century, by John Tate. HLs 
water-mark was an eight-pointed star in a double circle, and it 
was used in an important Latin work, ** The History of the Pro- 
perties of Things,” by a Franciscan named Glanville, a scion of the 
Doblo house of Sufifolk. About 1470, an edition of this work was 
printed by Caxton, the introduction bearing these lines — 

** And John Tate the younger Joye mote he broke 
Whiche late bathe in Knglond doo make this nmr thynne. 

That now in our englyesh this boke is pryntea Jnne. 

showing clearly Tate’s connection with it. 

This mill was well known in the time of Henry VIII., for we 
have it on record that the “ Merrie Monarch ” paid it a visit, and 
there parted with eight shillings of his money “ to Tate of ye 
to^lne,” probably for some paj^er brought away by him. Henij^, 
^ith all his faults, encouraged industry in his subjects, and — paid 
cash down 1 
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It was not till towards the end of the seventeenth century 
that the first mill was established in Scotland, showing how slow the 
Scotch were in adopting the invention. Nevertheless vast strides 
have been made in the trade north of the Tweed, until now the 
finest paper and the best paper-making machinery finds its way 
thence to all parts of the world, and not least to the southern 
portion of the island. 

It would be beyond the province of the present sketch to 
enter on a minute dehcription of the machinery by which paper 
is made, and indeed most people have seen the process. Suffice 
it to say that paper-machinery has been changing with the chang- 
ing times. Up to 1860, paper was entirely made of rags, but the 
repeal of the Paper Duty and the application of esparto grass for 
the purpose (which reduced newspapers to a third of their previous 
price) gave such an impetus to the trade as almost to revolutionise 
the whole system. Machinery of a high character was introduced 
suited for the working of the new material and inventors vied with 
each other in the production of every possible improvement. 

Until within the last hundred years, the rags were prepared 
by washing them, and then allowing them to rot, so as to 
allow of speedy separation of the fibre from the gluten or fatty 
matter. The fibre was left almost whole, hence it retained great 
strength. The beating engine, by which rags are now tom into 
shreds in a short space of time, was an invention of the Dutch, 
and it was long known by the name of “ the hollander.” Instead 
of pounding the decaying rags in a morter, occupying twenty>four 
hours to pulp 3 lbs. or the hve thousandth part of the pulp need- 
ed by a modern paper-making machine, the beating engine does 
all that is required, while by the aid of caustic soda, bleaching 
powder, and the process of boiling, the filthiest rag or esparto is 
purified to the whiteness of snow-flakes. 

Foremost among pioneers in paper-making have been Messrs. 
Alexander Cowan and Sons o^ Edinburgh. The trade never own- 
ed a mure shrewd and intelligent member than the founder of 
this firm, who commenced life in 1780 as the owner of a small 
mill at Greenlaw near Penicuik. Used alternately as a paper 
mill, then as a gaol for our French prisoners, and re-sold by the 
Government for a “ a song to the Cowans, the place has under- 
gone various changes since, until now it cannot be rivalled by any 
in the United Kingdom, unless it be by that of another great house, 
Messrs. Alexander Firie and Sons, whose works at Stoneywood 
near Aberdeen, are a marvel to all who visit them. But the Esk 
boasts Born^ of the best mills in the country, including those of 
Annandale, Sommervillc, Tod, and others, all of them holding the 
highest position in the trade. In similar manner, Kent produces 
more flne paper than any other county in England. In this con- 
nection we would mention the names of Joynson, Monckton, Tow- 
good, Allnutt, Balston (Whatman’s Hand-mades), Busbiidge 
patent “ Vat” Papers), Hollingworth (Turkey Mill), NaA, 
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Saunders, (Hand-mades), Spalding & Hodge, Turner and others. 

Another of the pioneers of modern paper-making in England 
was the late Mr. John Dickinson. This gentleman was more than 
practical at the business : with him it was a scietjoe, and many 
were the improvements he patented in connection with it. 
During a long life time (1782 to 1869), he was, with characteristic 
energy, adding to his business, until it (Comprised, not only paper 
making, but card and envelope manufacture, as well as a variety 
of other minor branches. All the while, he so maintained the 
high character of the firm os to cause it to command the respect 
of the trtode all over the world. 

Before referring in detail to the various classes of paper, it 
will be well to notice the earlier attempts at paper-making 
machinery. 

The first essay was made by Louis Robert who in 1799 
took out a patent for producing endless paper. Although 
the French Government encouraged the enterprise, and awarded 
Robert a prize of 8,000 francs, the troubles in which the country 
was plunged at the time, caused the inventor to take his model to 
England, where it was adopted by the Messrs. Fourdrinier, who 
spent X60,000 in the endeadvour to perfect it, but without success 
or encouragement from either Government or paper-makers. 
Their engineer, Mr. Donkin, whose firm still exists, lauoured hard 
to ensure the fame and pecuniary gain which the Messrs. Fonrd- 
rinier so well deserved, but these efforts only met with that dis- 
appointment which seems to have been the fate of most inventors. 
It is a remarkable fact that this machine, after being discarded 
for a number of years and several substitutes tried meantime with 
mure or less success, was once more resuscitated ; and it is this 
very machine, greatly perfected, of course, which is now employed 
everywhere for the manufacture of web paper. One of the sub- 
stitutes tried, and which was used for some time in France and 
Ireland, as well as in Scotland, was the one patented by Mr. Bobt, 
Cameron of Springfield near Edinburgh — a mill favorably known 
for manufacturing first-class printings and engine-sized writing 
Cameron’s machine did not, however, make in the web, but in 
sheets. This was its weak point, and caused it to be entirely 
superseded later on by Fourdrinicr’s invention. 

While noticing the pioneers of the web machine, it is only 
fair to refer to the great improvements effected in the preparatory 
stages by our American cousins, more especially in machinery for 
piping and cleaning the raw material. The Beating Engines by 
Kings, by Jordan, and by Gould, are all transatlantic, as also the 
Strcuuer, the Patent Apron, and other recent improvements. 

There are now so many descriptions of paper made that it 
would be folly to attempt even to name them all, and to the un- 
initiated it would be unmeaning and useless. There are (1) Print- 
ings, embracing both white and colored, from the commonest 
“ News ” up to the finest ** Book " qualities ; (2) Account Book 
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Papers, comprising the ordinary kinds made on the machine ; (8) 
Account, Book Papers, made by hand \ (4) Handmade Loan and 
Bank Papers, which are thin and remarkably strong ; (5) Writings, 
both machine and tub sized, esparto and ratjr ; (6) Browns, Pack- 
ings, &c. These are the headings under which all makos-may be 
classed. , 

All Papers except Handinades are manufactured on the web 
machine. The modus opfrnndi, to put it into a few words, is as 
follows: — The esparto (or rag) having been thoroughly cleaned, is 
boiled in soda liquor, then torn to shreds and reduced 1lo pulp by 
the boating engines; the pulp is thereafter washed verj t.t(>rough- 
ly, so as to remove all traces of chlorine, and is finally run off in- 
to the vats which feed the pap(*r machines. By these the pnlp is 
rapidly converted into a web of paper — first parsing through a 
strainer on to a sheet of wire cloth, through which ihc water per- 
colates, leaving the fibre in an endless sheet. The wire cloth 
referred to has a lateral shaking movement, thus ensuring regu- 
larity of the deposit, while the water passes away. A few seconds 
only is needed to convert the milk-like pulp into moist, but per- 
fectly formed, paper The drying process then begins, the second 
half of the machine consisting of a series of drying cylinders, the 
finished web finally winding itself round a beam at the other end. 
The width of the paper is determined and regulated by what are 
called “ deckle straps ” at the sides, which move along with the 
wire cloth bed. These machines are made of various widths up to 
80 inches. Water-marks in paper, as well as “ Wove” and “ Laid” 
textures are formed by means of “ Dandy Rolls," on which are 
sewn with copperwire words or devices that are to be impressed in 
the paper. 

Engine-sized” Papers are treated rather differently, the web 
being passed through a trough of gelatine after it leaves the drying 
cylinders, and from whence it is carried over a series of skeleton 
drums to be “ air-dried,” So thoroughly do some paper-makers 
attend to this, that special machines are made for the purpose. 
The first of these (which the writer has had the pleasure of seeing) 
was set up at Valleyfield Mills, near Penicuik by Messrs Alexander 
Cowan & Sons, and is fitted with no fewer than S84 ventilkting 
drying cylinders, arranged in three lines one above the other, the 
paper travelling over all these until it reaches the cutter, where it 
w cut to size. The whole of these cylinders can be stopped in a 
few seconds, when any one of the tapes or other parts give way. 
!hie enormous expense of such a machine has prevented its gene- 
ra] introduction, only one other mill (in tho United States) hav- 
ing as yet emulated the enterprise of the Messrs. Cowan. The 
time occupied in making, drying, sizing, calendering, and cutting, 
is rather less than an hour and a quarter. 

Fine writing papers are differently treated. After being cut 
into sheets, these are ** tube sized,” and most carefully dried, then 
passed through calender rollers, the sheets being separated by 
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polished copper plates, so as to give it a high finish. 

Hand-made papers are produced by the same process as that 
by which all papers were made a hundred years ago The pulp 
is run into wire mouldH held in the workman’s hands. These 
sheets are laid one by one on felt, so as to draw off the water, 
sijueezed in a press, and hung up to dry, before being tub-sized 
and glazed. 

We shall merely enumerate the various substances out of 
which paper is now made — viz., rags, esparto, straw, wood, jute 
hemp, leaves, rough grass, and old ropes. 

We ha'i • already seen that the first paper was made from 
cotton, but doubtless it was soon discovered that rags were equal- 
ly serviceable with new fibre. There is nothing, now, that is too 
mean or useless to be unsuited to the ret|uireinpnls of the paper 
null. All materials, linen, cotton, silk, wool, are equally welcome 
the first three serving for the finer writing papers, the "last an ad- 
mirable ingredient in Blottings. Some mills can work rags only, 
others esparto only, others both The best writings (Hand and 
Machine made\ Drawing and Plate Papers, also .some mixed 
Printings and Blottings, are made from rag.s ; and there can be 
no (pujstion that “ rags arc yet king.” It tnust be evident, how- 
ever, that the supply of this material is much too small to answer 
for a tithe of the paper made. Of all the flax and hiunp taken 
from the soil, only one-fortieth reaches the stage of pure white 
linen, the rest becoming waste during the process ; and when 
this, worn out, reaches the paper mill, another large proportion of 
it is lost ere it becomes paper. The consumption of paper having 
multiplied over and over during the last two decades, the substi- 
tution of other materials became absolutely necessary ; and one of 
the first of these was esparto. It was not till 1860 that this fibre 
came into general use, and, then, the supply seemed ample for 
many years to come, but the enormous increa.se in consumption 
led to forced cutting of crops, and production has fallen off from 
2 to 10 per cent. By the year 1871 the take-off was 140,000 tons 
anuually. As esparto seed does nor yield fibre for twelve or 
fifteen years, it will be seen that the extermination of the plant 
certain though slow, unless its culture is most carefully attend- 
ed to. It contains a larger percentage of fibre than ordinary 
straw, and therefore yields more paper, but it loses no less than 44 
per cent, in the course of mauufacture. It is from esparto that near- 
ly all of our better Printings are made, and a large proportion of our 
writings too. Straw produces a rather harder paper than esparto, 
more brittle, and with more impurities. The use of Wood for 
paper goes back as far as the middle of last century, and a book 
then published by Dr. Jacob Christian Schaeffer contains upwards 
of sixty specimens of paper made from various substances — among 
these being wood. It was not, however, until about thirty years 
ligo, that the Americans commenced the manufacture on improved 
principles, and now they produce wood-paper of highest quality 
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and at extremely moderate coat. England and the Continent 
respectively have entered the lists, and some of the paper they 
manufacture is a good imitation of hand-made. The great objec- 
tion to it is, that it is extremely perishable, its woody nature being 
apparent, when it dries from age, in its crumbling, powdery 
appearance. 

Another and more successful nbre is cane. This manufacture 


b almost entirely confined to the Southern States of the 
American Union, where a number of companies carry on a very 
large and profitable trade, protected by patents taken out twenty- 
five years ago. The cane, which grows in the swampy grounds of 
the Garolinas and Virginia, ‘is disintegrated, through Wng saturat- 
ed with steam while confined in a monster cannon,” the muzzle 
of which being opened, fires the cane against a target on which the 
mass strikes and b reduced to a fibre. It yields a strong and yet 
soft paper, and as the supply is, thus far, nearly inexhaustible, it 
b is probable that the Americans will improve still further the 
quality of their present outturn. 

Another fibre b Jute, of which America consumed in 1883 


no less then 73,785 tons, the greater part of which (in the shape 
of Butts and Bejection8^85,598 tons) was turned into paper. 

Previous to 1867, old Qunny Bags had been used for jute 
paper, but about that time, a well-known Calcutta bouse collected 
all the useless fibre and sent it to America as paper stuck, until 
now it constitutes the chief component of a very large proportion 
of so-called ** Manilla ” paper, as well as the bagging, browns, &c., 
used in the States. Jute Paper, being made from a very strong 
virgin fibre, is remarkably tough, and, save for its color, would 
have come into more general use. 

In addition to the foregoing substances, there are a variety of 
papers made for special purposes, as for, iustance — Paper for Collars; 
Cigarette Paper, made sometimes from manilla grass, but now 
largely from maize ; Tissue Papers, made from hemp and cotton ; 
Bank Note Paper, made from the best white \iuvn rags, as also 
from Scotch and Irish flax, and bleached without the aid of vitriol; 


washed in water and ammonia, and then passed over dryers, ren- 
dering it hard and parchment-like ; and last of all, Mill-boards, 
manufactured from oakum, bagging or rope, tarred or dry ; Straw 
Boards, from straw ; Leather Boards, from leather refuse and clip- 
pings ; Printer’s Pressing Boards, from manilla grass or jute. 
These are all forma of paper, and all made in much the same 
fashion as paper, but requiring more or less care according to the 
fineness of the stuff to be made. 


It may be worth mentioning here that there are various kinds 
of paper made from Indian fibres by the Natives of thb countiy ; 
they are hand-polbhed with shells, until they assume a high glaee ; 
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papers made in Bhootan, Ncpaul, and Thibet, uoglazed, but of 
extraordinary toughness ; the common packing paper made in 
several of the Jails ; as also Botanical Drying Paper. All these 
are full of impurities, and very irregular in texture. Their recom- 
mendations are that they are cheap aud strong. 

The Chinese have, as already seated, made paper from a very 
early period in their national history. It is different from all other 
kinds, made being of rice and silk pulp, remarkably soft, glossy, and 
strong. It suits admirablv their peculiar system o£ printing, i.e, 
from blocks ; and so wedded are these strange people to their 
ancient ways, that, thus far, they have adhered to their own paper, 
spite of Western production being offered to them on both cheap 
and easy terms. 

We will now give a few statistics of the Paper Trade. 

It is stated that there are S,935 paper mills in the world, pro- 
ducing yearly 959,000 tons of paper. About one-half of the 
quantity is printed upon ; and of these 476,000 tons, about 300,000 
tons are used by newspapers. The various governments consume 
in official business about 100,000 tons ; schools, 90,000 tons ; 
•commerce, 120,000 tons ; industry, 90,000 tons ; and private corres- 
pondence 90,000 tons. The paper trade employs 250,000 hands, 
including women and children. 

The United States own no fewer than 669 mills, which pro- 
duce over forty-eight million dollars worth of paper per annum. Of 
these. 179 (or more than one-fourth) are to be found in New York 
State alone. 

In the United Kingdom there are 385 mills, working 526 
machines. These produce 350.000 tons besides 10,000 tons of 
Hand-made, in all, say 360,000 tons, valued at £16,000,000. Of 
this production Great Britain exports 16,000 tons, but she imports 
24,000 tons, so that she consumes 6,000 tons, more than she 
produces. 

A German savant informs us that the various nationalities, 
ennsume paper as follows : — ^the Russian 1 lb per head, the 
Spaniard IJ lbs., Mexican 2 lbs., the Italian and Austrian 5 lbs. 
the Frenchman 7 lbs., the German 8 lbs., the American 10^ lbs. 
the Englishman 11} lbs. 

The total Capital engaged in the Paper Trade is nearly fifty 
million pounds, of which three-fourths represent plant, and one- 
fourth working capital. 

It is remarkable that America manufactures all her paper on 
the machine, and does not own one mill for Hand-mades. Theil 
very best qualities are thus made. Their best, however, bears no 
comparison with paper like Whatman’s Saunders,’ Hodkinson’s, 
and others, and they annually import large quantities of these 
makes, while the various attempts tney have made to oust English 
hand-mades have met with complete failure. 

India consumes a very large quantity, the imports into 
Calcutta for 1883, being — ^Printing Paper 8,200 tons, and Writing 
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Papor worth 8J lakha of Rupees. Of this the larger proportioa 
was English-madc, a considerable quantity, however, being Iron 
the Continent, Germany and Belgium in particular 

Our local mills at Bally and Titaghur, were not the pioneers 
in this branch of civilization. A mill existed for many years at 
Seram pore (hence the common name of “ Seram pore Paper ”), and 
we well recollect seeing the silent and rusty machinery as far back 
as 1864. The Local Mills manufacture Brown, Half Bleach or 
“ Badami,’* White and Colored Printings, Blottings, &c. On those 
the mills find work enough and to spare, large orders being given 
by Government alone. In the first of these (Browns) they have 
driven Europe-made papers entirely out of the market ; their 
Coloreds and Blottings meet with a limited demand ; while their 
Printings are used freely, and are of fair quality 


D. M. TRAILL. 


THE FORMATION AND PROPERTIES OF HUMUS. 

The black organic matter of soils called humus is due to the 
decay chiefly of vegetable matter. This decay is brought about 
by the attacks of moulds and bacteria, the former alone causing 
the production of dark-coloured matters. P. A. Kostytchefk 
has recently been investgating this subject, and has been exper- 
imenting with various kinds of vegetable delyris, e. g , grass, Oak, 
Elm, and other leaves. He found that as these mat ters decayed, 
there was invariably no loss of nitrogen. Now grass and leaves 
contain proterus, and these decompose into ammonia, a gas which 
partly consists of nitrogen, and since there is no loss of nitrogen, 
it follows that the ammonia must be reconverted into other sub- 
stances, and this appears to be done by the agency of living 
organisms, which And their nourishment in the decaying matter. 
Ammonia and similar substances serve as nutrimenc to moulds, 
in the protoplasm of which their nitrogen is stored up, and this 
decomposing in its turn serves as food to bacteria, which still 
retain the nitrogen in proteid combi nations. The soil, with its 
estimated 60,000,000 of organisms per gramme, must coutaiu 
much nitrogen in the proteid form, and one set or other of organ- 
isms will predominate according to variation in the conditions. 
In general, the first development in decaying vegetabie matter 
is that of bacteria, the medium becoming acid ; then follow the 
decay of these bacteria, the ammonia produced neutralising the 
acid, and moulds growing in the neutral medium ; afterwards 
bacteria and moulds develop together. Thus, humus always 
contains easily decomposable matter, and consequently, the rate 
of decomposition observed at any period of the decay is about 
the same. In humus produced above the water-line, all trace 
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of vegetable structure is destroyed by the leaves being gnawed 
and passed through the bodies of earthworms, caterpillars, wire- 
worms &c., under the waterline, the vegetable structure is pre- 
served, and peat results. Experiments with dead leaves pulverised 
by the action of these animals, in comparison with the same leaves 
not attacked by them, show that little or no influence on the 
on the rate of decay results from their action. After passing 
through their bodies, the organic matter is still fit to nourish 
moulds and bacteria, and when these have multiplied sufficiently 
to accumulate a fresh stock of protoplasm, the earthworms, &c , 
attack it again, and so destroy all tra(*e of structure. The soil of 
black lands is permeable to a small depth only by water, and this 
circumstance retards decomposition, and accounts for the accumu- 
lation of humus. The decay of humus is fastest in the best 
drained and most open soils ; for this reason, the presence of clay 
in a soil promotes the accumulation of humus. Woods promote 
drainage by loosening the soil and abstracting water, and hence in 
plantations the accumulation of humus is retarded, and the earth 
becomes lighter in colour. Inferior organisms are a means of 
diflusing organic matter throughout the soil — the mycelia of 
fungi, for instance, growing on a dead root, ramify laterally, and 
thus carry organic matter a little outward ; succeeding organisms 
extend this action, and the soil becomes darkened in proportion. 
The humic acid of black soil is almost t'xelusively in cotiibination 
with lime ; this lime is, according to Kostyix^HEFF, carried to the 
insoluble humus as acid carbonate dissolved in the water, 
and the acid carbonate is dec(»mposcd by contact with the moist 
huHiUs. Kostytcheff is a member of the Society of Naturalists 
of St. Petersburgh, and his paper, which is a long one, has bi'cu 
reproduced in several of our German contemporaries. 
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FORESTEY IN NORTH» AMERICA. 


Part I. 


The following is a somewhat abbreviated translation of 
a paper on the North American Foresta, which has been 
lately read by Sir Dietrich Brandis bef .re the Natural History 
Society of Bonn. As the sources of his information, the writer 
refers to a number of recent publications on North American For- 
estry the chief of which are "A reputi of) fh<- FoivnUt of North 
AmieriM ”by C. S Sargent, Professor of Aibonculturc in Harvard 
Col lege 1884, and Dr.Mayr’s “t/tV WaWuwjmvon Nord AfiMri- 
lat." Munich, mO. The first part of Sit 1). Brandis’ paper a 
occui.ied by some criticisms on Dr. Mayra generalizations from his 
observations in America ; and few n.en have such wide experience 
in observing forest vegetation as the former he^ of the Indian 
Forest Department and would be sooner able to detect a generali- 
sation from incomplete data. „ • tj • a 

Dr Mayr is the son of a State Forest Officer in Bavana and 
after studying Forestry and Botany very thoroughly at Munich, he 
was in 1886 sent to North America by the Government of Bavana, 
to observe, at different ages, in their native forests, certain impor- 
tant trees, experimental plantings of which have been from time to 
time made in Germany. After spending seven months on these 
researches and afterwards extending his tour through Japan, Java, 
Ceylon, and northern Hindustan, Dr Mayr returned to Qemany u 
1888, and was shortly afterwards appoiu^ Professor of Forestry 
and Forest Botanyat the College of Agriculture and Forestry at 

Toki^m^Ja]^n.Dr ^ second opportunity of visiting North 

America, and during these two visits, he twi^ traversed the 
country from East to West, and also journeyed from Canada to 
Florida, and from Vancouveris Island as far as Mexico. _ 

Besides Dr. Mayr’s actual observatiors during his stay in North 
America, he hw made use of the rich material found in f^fessor 
Sargent’s work already referred to, and also of the Annu^ ^portc 
of the United States Agricultural Department published since 


Dor Wold in don Vorolnigton 8t»ton von Word Amorikn, von Dr. ». 
BruX In BoS. 1891. Sondor Abdruok ant don Yorbondllingo* dos 
NatarhiBtoriMhen Vewtoa ; 47 JaAirgang. 
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1877 in Washington, which give much information regarding the 
North American Forests. 

The Forest Bureau of the Ministry of Agriculture was founded 
in 1876, and Dr. Franklin Hough was the 6rst chief. He was 
succeeded in 1886 by Berhard Fernow, a Prussian trained forester, 
who is still at the head of the United States Bureau of 
Forestry. Fernow, in 1889, published in French a short account 
(43 pages) of the Forests of North America, to accompany 
the Forest collections intended for the Paris Exhibition of 1889. 

Dr. Mayr treats of the demands of the more important North 
American trees as regards climate and soil, with a summary 
account of their anatomical structure and of the physical and 
technical qualities of the most important woods. He also gives 
lists of destructive fungi and insects which he observed on differ- 
ent species. The book has made a considerable stir in the United 
States, and some criticisms regarding the account of some of the 
fungi described by Dr. Mayr have already appeared in Garden 
and Fared, 1890, p. 6^7. 

We now come to the generalizations which Sir Dietrich 
Brandis has controverted. 

In Mayr’s introductory chapter, entitled — General notes on the 
conditions of existence of Forests — we find the unsound statement 
that evergreen broad leaved forest (not coniferous) requires a 
higher winter t(‘iriperature than deciduous forest ; and, again, 
deciduous vegetation is always absent in tropical countries on 
account of the uniformity of the climate throughout the year. 

If Dr. Mayr had visited the forests in the very hot, damp 
countries of Burinah and India, he would have noted that deciduous 
broad leaved forests form the most •important forest area of these 
countries. The teak and a number of allied trees lose their leaves 
from December to February, and the new foliage only appears in 
May or sometimes in April. Extensive tracts of deciduous forests 
without teak are also found in these countries. The evergreen 
broad leaved forest is only found in the dampest parts, on the 
ridges and slope.s of the mountains exposed to winds from the 
sea, in damp valleys, or in deep and very moist soil. 

This distinction between deciduous and evergreen forest is 
of the greatest importance in Indian Forestry, as forest fires rage 
through the deciduous forests at the hottest period of the year 
whilst they only damage the fringes of the evergreen forests. 
The trees in the deciduous forests are leafless, but not on account 
of the cold, for although the temperature is lowest in January, 
yet March and April are frequently the hottest months in the 
region referred to. It is on account of the dry season that they are 
leafless ; these facts are also given by Junghuhn in a work frequent- 
ly quoted by Dr. Mayr about Java, where it is the teak forests in 
fine eastern part of the island that lose their leaves annually in the 
driest months beginning with July, but become green again in 
March and April at the end of the rainy season. In India, it is the 
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degree of humidity arid not the temperature which causes the 
broad leaved forest. In many valleys of the Yotnah mountains in 
Pegu, the northern slopes arc covered with evergreen forest, whilst 
the southern slopes Dear the far more valuable deciduous 
forest, containing teak. In the same way the Gh^t nioiui tains on 
th(‘ Western cua.st of India, contain vast areas o^ valuable deci- 
duous forests with teak at the foot and lower parts of the chain, 
where, in the absence of any shade, the heat is intense from 
Jauuiiry to May. In damp valleys, we may find the evergreen 
forcbt low down the hills, surrounded by d(*ciduous forests, which 
extend higher up on the dry slopes and ridges and with the mass 
of evergreen forest in the cooler and damper atmosphere of the 
higher slopes up to the crest of the mountain chain. 

Coining over the ridge into a drier region, the deciduous 
forest re-appears, similar phenomena being found in India beyond 
the Ganges. It is hence clear that Dr. Mayr’s statement on page 
10 of his book, that deciduous forest is always wanting in tropical 
countries, is not at all true. Sir D. Brandis maintains that 
similar phenomena are found in other parts of the world besides 
Asia and cites cases in Brazil, Venezuela and tropical Africa, for 
which see Botavische Zritti'nfj, 1^70^ p, JS\ 

These deciduous tropical forests are termed by Drude in his 
new manual of Geographic Botany, p. 254, as irop'i^^chc 'trgengriine 
WaUler, tropical monsoon green Forests. America is much richer 
than Europe in forest, trees, for, compared with our 52 getuTa and 
168 species, Sergent’s Catalogue for 1883 of forest trees of 
North America, exclusive of Mexico, includes 158 genera and 412 
species of fore.st trees, only a few of which are, however, of com- 
mercial importance. According to Fernow these are about 30 to 
40, of which only 10 or 12 arc brought to the market to any great 
extent. Several new species have been discovered since 1883, and 
a good part of the northern forest tract near the Pacific is not yet 
thoroughly explored. 

Sergont’s 412 species, including all species in British 
North America, given by him in another list, may be classified 
according to their Geographical distribution, as follows : — 

Atlantic tract ... ••• ••• 176 

Pacific „ ... ... ... ... 106 

Species com mou to both ... ... ... 10 

Species of the middle tract of the Kocky Mountains and 
border regions ... ... ^ ... ••• 46 

Tropical species near the coast of Florida ... ... 74 

412 

The trees common to the Atlantic and Pacific tracts are 
^ follows 

Betula papyrifera. 

Populus tremuloides. 

Do. balsamifera. 
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Picea alba 

Pyrus jambusifolia (resembling onr Mountain Aab.) 

Salix nigra. 

Do. longifolia 
Do. amygdaloides. 

Juniperus virginiana, extending from New Brunswick to 
Florida and in British Columbia, Colorado, Nevada, &c. 

If we omit the 74 tropical species, we get 338 species in 
the United States, against 158 in Europe. 

Sir D. Brandis considers numerical comparisons as misleading, 
as different authors do not recognize the same trees as independent 
species and it is hard to distinguish always between shrubs and 
tarees. It is moreover clear that we may consider North America 
as richer than Europe in Fure.st species. Brandis here states that 
a number of American forest genera existed in Europe in tertiary 
times, but have since disappeared. 

At present the following arc known GymnocladiM Kamamehi, 
Lujiddawher, Planora, (h nja, ChaTrurcyparifi, Titxodium Sequoia 
and Finns, section T(ed(t. The only genera of European trees not 
found in North America are Cerafomn, Laburnum, OLea, Syrim/a, 
Lav/rus, whilst many species common to both countries are now 
only found in Europe south of the Alps. 

One might therefore suppose that north of the Alps they were 
extirpated during the glacial period, being still able to maintain 
themselves to the south of the Alps. These species at present are 
distinguished under different appellations, but Brandis considers 
the characters of difference not sufficient to separate them, as has 
been recently demonstrated by Fliche in the case of Oetrya 
virginica (1). 

The following are suggested as instances and it is noteworthy 
that all six are found throughout the Atlantic region from north 
to south 

1. Gercia Ganadenaia L,=8iliqiMiatrum L. of the Medi- 

terranean region. 

2. Diospyros virginioma L,=.LotuH L., perhaps introduced 

into the Mediterranean region, but indigenous in West 

Asia to N. W. India. 

3. Gdtia Ocddentalis h^austraUa L. Mediterranean re- 

gion and West Asia. 

4. PUitanvs Occidenialis L = Orionialis L. Eastern Medi- 

terranean region. 

5. Oatrya virginica Willd=caryim/oim Scop. Medi- 

terranean region. 

6. GastaneaATifiericana Mich=^vulga/na Lam. Mediterranean 

region, Central Asia. 

Betvla PopuUfera and B. papyrifera also greatly resemble 
B. alba cmd pubeaoena of Europe. 
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Engler's “ Evolution of the Vegetable Kingdom” gives much 
that is of interest in the evolution of the extra tropical Hemisphere, 
but many doubtful points must be cleared up before we can under- 
stand the connection between European and North American 
Forest dora. ])r. Mayr divides the forest flora of America into- 
4 heads — 

A. Atlantic region forest flora. 

B. Prairie „ „ 

C. North „ „ 

D. Pacific 

A extends from the Atlantic Ocean up to 9.5 degrees West 
longitude, and includes a small tract of tropical forest at the 
northern extremity of Florida, rich in many species common to the 
West Indies, bnt of littlo importance in forestry. This flora is 
really tropical as Mayr states, being carried to 25 degrees luirtlk 
latitude owing to the heat of the Gulf stream. Sergent terms it 
semi-tropical, similar outlying tropical vegetation is cited by 
Mayr in the Rinkiu Islands in Japan, and by Brandis at the foot 
of thf! Eastern Himalaya in lat. 28 degrees with a very damp 
climate and protected against winds from the north. 

Bordering on this small regi(»n of tropical forest, extends along 
the coast of the Gulf of Mexico and the Atlantic Ocean up to lat.. 
W degrees a wide strip of evergreen broad leaved forest, in which 
the <lark green shining leaves of Magnolia grandijiom, several 
oaks, and the paler green of the north American laurel, Feraea 
ca/rolina, are striking features. Mayr describes the bright green 
arrow'like leaves, several yards long, of Tillandia 'wmei^a, whilst 
the space between the crowns of the trees and the soil is crowded 
with evergreen shrubs of all sizes. 

On raised sandy hills the pine forest of Florida and the 
adjacent states extends northward into Georgia, South and North 
Carolina to lat. 36 degrees and west to Alabama and Mississippi. 
The Southern Maritime Pine Belt (Sergent) extends far to the 
west of the Mississippi river. Finuft australis also named 
p. aluairios is the most valuable of the several species here occur- 
ring on account of its splendid timber, and yield of turpentine. 
The reddish heart wood of this pine is used for furniture and cabi- 
net-making throughout north America and exported in large 
quantities to Europe under the name of Pitch Pine. 

Quite another species, however, Finns rigida, which is abund- 
ant in the northern Atlantic States, bears the name of Pitch 
Pine in America and is there almost exclusively used for fuel. 
The zeal for planting out this inferior species in Germany is prob- 
ably due to a mistake in nomenclature. Finns australis is a 
comparatively slow grower, whilst the Loblolly Pine, Finns 
Todda and Firms eviensia are of quicker growth and if the pras- 
ent absence of forest management continues, they will endanger 
Pinna anairalie which, owing to its fine durable timber, is in 
great demand According to Fernow, the mean annual local 
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value of the production of turpentine from these southern forests 
amounts to 8 million dollars or £1,675.000. The extraction of the 
turpentine is of the roughest nature, much material is wasted, and 
more wood is annually destroyed by resinage and fire, than is 
utilized as timber. Large areas of the forest are annually des- 
troyed by 6 re. A fourth species which is coming in from the north 
and replacing P. (nistralis, where the latter has been extirpated, 
is P. 'initis with two and rarely three needles and, according to Mayr, 
agreeing anatomically with the three-needled pines and with which 
it has also the common property of reproducing itself up to a dia- 
meter of a decimetre from dormant buds, close to the point of 
section. 

In the southern, warmer parts of this Pine tract, a small palm 
Sabal aemdata with fanshaped leaves, and stems creeping 
along the soil, forms a useful soil shelter in the Pine woods thin- 
ned by fire and pillage. This will not, however, in Mayr’s opinion, 
hinder the eventual destruction of these valuable forests, and 
no one will believe, 50 years hence, that the broad sandy deserts of 
the Gulf States, whiter than snow with sand driven about by every 
wind, once contained magnificent trunks of the best pine in the 
whole world. From observation of the different species of Ameri- 
can southern pines, Mayr lays down as a general law that in the 
south grows the heaviest pine wood most rich in turpentine, 
whilst as we proceed northwards these characters get poorer 
until the most northern of all pines, P. strohtis, yields the light- 
est wood, and is not particularly rich in turpentine. He also 
states that the length of the needles decreases towards the north 
as warmth and humidity decrease. 

These assertions are only made by him for species of the 
Atlantic region of North America. As a comparison Brandis gives 
the following table for the Pines of India : — 


Rainfall. 

Section. 

Name. 

Dlatrlbutlciii. 


Length of need- 
les in Inches. 

‘a 

H 

II 

Moderate 

Cumbra .. 

P. uxcMileaWall 

Bhntiiii— KaflriNtaii 







lat. az’-ac'. 

5,000—12,500 

8" 

80 

Dry, tint good 







inoiiBoou.. 

Tuidu . . 

P. Gurardluna 







W»dl 

Oarhwalto Raflrintan 







idt. ;i(i 

5,SOO— 10,000.. 


40 

CO ineheB . . 

Do. 

P. longifulia .. 

lltiutan— Kafiristan 







lat. ;i7’— 35® 

1,600 -7,000 .. 

o//_ia» 

41 

70 inohes . . 

Do. 

P. Klianyu .. 

Burma, Aiwam 







lat. Ih®— 27® 

1,800-0,000 .. 


88 

ICO inobee •• 

riunator.. 

r. MerkuHll.. 

i)f>rnun and Sumatra 







to Uuniui and Hinm 







lat. 0-ir 

Sumatra 3,000 







to 4,000 £)ur> 







niah 1,000 . . 


U 
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It is remarkable that P. Merhmii has the heaviest wood 
and except for P. Lonff ifolia, the longest needles. 

PinuH excelsa and Geranlwmt are pretty nearly alike in 
heat requirements. P. excel grows naturally from above 8,000 
foet to the highest tree limit, where it forms large forosT;S and 
attains a great size. As the species can exist undor different 
climatic conditions and is an invasive species, it has extended far 
beyond its original home. The trees bear seed young, and in 
large quantities, and they have large wings and thus are blown 
to considerable distances, whilst the young plant Ls very robust 
and can do entirely without shelter, so that it has spread over 
grassy slopes, wherever there are not too many sheep and goats, 
e,nd i^icre the grass is protected fnm tlie aninuil fires, and has 
covered vast areas with secondary forest. 

It is remarkable that this tree (also found between 3,000 and 
6,000 feet in Macedonia) succeeds admirably throughout Western 
Europe, whilst I\ OerardUma, which flourishes in the driest 
and most remote parts of the Himalaya in a climate most resem- 
bling that of Europe, requires shelter in Germany. 

riv (wvdsa has longer needles than P. Gcrardiana, but 
a much lighu r wood, whilst neither species re({uires a large degree 
of heat. In Europe, the northern Pinus sylreotrLs and the south- 
ern Pinas halcpeasis, resemble one another in length of needles 
and in specific weight of wood. Any connection between climate, 
length of needles and specific weight of wood can hardly be 
established in any country. Pinas longifolui, has longer needles 
and its wood a greater specific gravity than the sub-tropical pine 
PiiuiAi Khasya, though it is indigenous in a more temperate 
climate than the latter. The tropical Pine Pinus MerJensLl has, 
indeed, a heavier wood, but much shorter needles than P. Imigi- 
/olia. 

The tropical Pine P. Merkasii grows in the valleys of the 
great rivers of India beyond the Ganges, where the mean temper- 
ature of the warmest month is 84 degrees Fah. and of the coolest 
75 degrees, the absolute max. and min. in the shade being 100 
degrees and 59 degrees. The monsoon lasts six months from May 
till October, with a mean annual rainfall of of 500c. only 3 per cent 
of which falls in the six dry months. Here, inlat. 17 degrees N. in 
the Thoungyiu Valley of the Burmese province of Tenasserim at a 
height of 180 m. above sea level, P» Merkussli forms extensive 
woods containing Dipterocor^ras tahcrcalatas, and other trees 
of the tropical forest. 

In his general chapter about the conditions for the existence 
of forests, on page 7, Mayr says that no pine forests occur in 
tropical vegetation and if pines extend to the tropics, they are 
only found by reason of their altitude, in sub-tropical regions. 

This statement does not agree with the above description of 
the two-noedled pine P. M&rhassii in the tropical forests of Bur- 
mah and Siam. 
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lu connection with his description of the forests of the South 
Atlantic States, Mayr, p. 104, maintains that oranges and grapes 
and in general all fruits are better flavoured and richer in aroma, 
the drier and wanner the climate may be ; naturally up to a 
certain degree. In Japan, Geylon, Honolulu and Java, oranges 
and grapes grow as well as in Florida, but as regards flavour the^, 
according to Mayr’s taste, are much inferior to those growing in 
the dry warm continental climate of the Mediterranean coasts, 
Afghanistaii, China and California. It is quite true that oranges 
have not the same excellent flavour in every country in which 
they thrive. In Hindustan and northern India, oranges are pro- 
duced nearly everywhere, but only in a few places are they so 
excellent as to become a considerable article of trade. One place 
is Delhi, with a dry, hot climate, a four month’s temperate season 
from November till February, with 59 degrocs and 93 degrees 
Fah. as the mean temperature of the coolest and hottest months, 
January and June, a nine month’s long dry season in which 
the mean relative humidity is under 50 per cent and sinks to 
83 per cent in April, and a mean annual rainfall of 27 inches, 
the mean relative humidity of the three rainy months being 
65-6S per cent. A second place is Nagpur, the centre of 
Hindustan, always hot. December is the coldest month with 
a mean temperature of 67 degrees. May is the hottest month 
with 93 degrees, eight months dry season from October till May, 
the mean relative humidity from March till May 28-32 per cent and 
only in the four rainy months considerable, 60-80 per cent. At 
this season there are heavy rains, with a mean annual rainfall of 
about 44 inches. These are the two examples of places with a 
very hot, dry climate, which produce excellent oranges. 

As fine, if not finer, are however the the oranges produced in 
the extensive orchards at the foot of the Khasia mountains, under 
the well-known station Gherrapunji, which has the highest annual 
recorded mean rainfall in the world, about 500 inches. Gherrapunji 
4,452 feet above sea leavel. Shalla, whore the oranges grow, is at 
an altitude of about 980 feet with an annual rainfall of about 200 
inches. The dry season here is short, from November to February 
and the rainy season lasts 8 months. The trees are neither grafted 
nor manured, and yet the oranges are hner than those which are 
cultivated with the greatest care in the gardens of the Riviera 
and Provence. They ripen in December and January, and the 
value of the oranges sold every year in Galcutta (distance 450 
km.) is from £16,000 to £20,000. Another country with a 
very damp climate which produces excellent oranges and 
supplies Rangoon, exists on the Karon mountains eastwards 
of toe Sitanj river with a mean annual rainfall of about 400 c. 

Thus in East India, oranges attain perfection in very hot 
and dry and also in very moist climates, so that Mayr’s dictum 
will not hold good, at any rate for this country, that the best 
oranges are only produced in a dry, hot climate. 
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To return to the southern Atlantic forest flora, Mayr gives 
B clear description of the deciduous swamp Cypress, (Taxitdium 
distichum), the giant cedar of the East, as it is called. In the 
southern Atlantic States, this remarkable irve forms pure woods 
of large extent in lowland.s which are inundated .*-evera] times 
in the year, the flat, umbrella-shaped croi\n, 130 feet above the 
ground, in No\ ember reddish brown with the autumn lint of the 
foliage, with the bright green Tllhnuhin hanging from 

the sterns. The base of the Tft.ro/fitnn, as of h('r trees which 
grow in these swamps, Llfjtti/Unithftr, Fn/.rltnis, bulges 

out like a bottle. From the roots of the To./'ihH tt ttt a number of 
hard, pointed, outgrowths project, called the* knees of the swamp 
cypre.ss, which apparently have the function of assisting the 
aeration of the roois. The bottle-shap« d swelling of th(j lower 
part of the trunk has also possibly a similiir purpose. From the 
swollen base a clean straight bole rises to a considcTablo height. 

In the soutlierii Atlantic States, also H«>nrish(*s at its best, 
the red cedar, Juitiperm* tlu‘ light, sweet-.scented and 

very durable wood ot which forms tin* fruuit^vNojk ol our pencils. 
The Sawmills which saw up the wood forEuio])eau consumption in 
Pencil manufactories, are chiefly in luuihern Florida and in 
eastern Texas, where the tree attains a luught of nejirly 100 feet. 
Rightly does Mayr insist on the important eircinn^tanee, already 
known though Profes.Hor Sergent's works, and carliiT .still, that this 
Juniper grows under very varying climatic conditions, extending 
from hoi, wintirl ess Florida to the col<l coast districts of New 
Brunswick, and from the damp Atlaniie coast to JOG degrees 
W, longitude, in the prairies and in the western half of the 
continent, from llu- Rocky Mountains in Ci>lorado to British 
Columbia. llow« \rr, ns one might cxpiet, in the northern parts 
of its range, us well as in the dry cliinaie of the prairies, it 
grows hardly larger than does the common Eniopean Juniper. 

The greatest in extent of all the classes of lorest in the Atlan- 
tic States is the deciriuons broad-leaved fon-st of the temperate 
region. This extends up to the great norihern lako.s, but on the 
sandy deposits near these lakes, as w'ell as near the sea coast, it 
is replaced by extensive Pine Forests. Pines arc also found 
on sandy soils in the mountains. Mayr dislingnishcs two great 
Bub-divisions of the broad-leaved forests: a southern half, extend- 
ing to north latitude 31) degrees; and a northern half above that; 
and in each sub-division he further distinguishes an eastern, central 
and western or prairie tract. In the middle part of the southern 
tract the deciduous forest is best repjosimted in the country 
^ost and south from the Alleghany mountains, in which 
the warm damp south wind penetrates a broad arm of the 
Mississippi Valley. A number of Oaks, speeii s of Cwrya^ two Wal- 
nuts, the Chestnuts, or, acccording to a phrase introduced by Mayr, 
the heavy seeded trees, are better represented in the south, whilst 
the cooler north is the home of light seeded species, chiefly Maples, 
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Birches and Elms. Everywhere this deciduous forest is distin- 
raished by a great variety of species. In its best parts the 
better species grow vigorously and attain incredible dimensions. 
The Hickories, several species of Cary a, are from 100-180 feet 
bigh, with diameters exceeding 89 inches and with clean boles- 
like pillars. The black Walnut, Jurjlana mgra, attains, according 
to Sergent, a height of 146 feet ; and the Scarlet Oak, Qaercua 
4S0ccineaf 177 feet. 

The Tulip tree, Liriodemdron /itZipi/erum, named the yellow 
Poplar, and much planted out in parks and pleasure grounds in 
Europe, attaina a height of 197 feet with a diameter of 13 feet^ 
It grows rapidly and its light soft wood is much prized. 

(To he continued.) 


REMARKABLE INSTANCE OP A FOREST FIRE 
CAUSED BY SPARKS. 

On the 6th of July and just before the rains set in, whilst 
Deodar trees were being felled in the Kamari Block of the Deota 
forest, Jaunsar Division, School Circle, N. W. P., a rather unusual 
<sa 9 e of fire occurred, the particulars of which are stated to be 
as follows : — 

In the first place it should be noted that the geological form- 
ation of that portion of the Deota forest consists of quartz and the 
place when the trees were being felled has a gradient of about 45 
degrees. 

On the felling of a tree, a large rock is said to have become 
detached which rolled down the steep slope, and at a place situated 
about lt)0 yards below, it appears to have struck another quartz 
rock. The rock seems to have been covered with dry grass and 
Deodar needles and immediately on the collision taking place, the 
felling men observed smoke rising from the place, and when they 
got down they found the grass on fire, but managed to extinguish 
it, but not till about 50 square feet had been burnt. 

A few days afterwards the case was enquired into on the 
ground by the Forest Ranger in charge and subsequently by me, 
jind the following conclusions have been arrived at. As there is no 
path near the place, and it being also highly improbable that any 
one would indulge in the heinous offence of smoking just below e 
place where trees were being felled on a slope of 45 degrees, it is 
most probable that the sparks caused by the falling rock striking 
the other led to the ignition of the grass and deodar leaves, 
and that therefore the statement of the felling men is probably 
oorrect. 
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An old contractor who has been employed for 25 years on 
these works also informs me that a similar case occurred some 
years ago whilst his men were employed in felling Chir trees on a 
steep slope near the Tons river, so that it is just possible that the 
falling of stones may probably account for some of the unexplained 
outbreaks of forest fires. 


August 1891. 


E. McA. M. 


THE PRIZE DAT AT COOPERS HILL 


The PioiiPfir of August 21st has an account of this function 
which came off on July 29th. Some extracts from it may bo in- 
teresting to our readers. Sir John Qorst, IM. P., Under Secretary 
of State for India, presided. 

As usual, proceedings commenced with a speech by the Pre- 
sident Sir Alexander Taylor, who mentioned that the eleven 
seniors were in Germany with Sir D, Brandis, in consequence of 
the extension of the course to three years. He referred to the 
fact of an area of some 800 acres in Windsor Forest having been 
obtained on lease and put under Dr. Schlich’s charge as a training 
ground. He said that — “ Already upwards of 30,000 young trees 
*had been planted and much had been done in the way of protec- 
' tion against fire. This plot had been regularly visited by the 
‘College students through the spring and summer, and had been 
‘very useful. The senior students had oach prepared a working 
‘ project for it, and this most important part of a Forester's train- 
‘ ing would be further developed in future years.” 

The Prize List was then read and wo see from it thai F. A. 
Leete was appointed Presidents* scholar in Forestry and that the 
same gentleman obtained prizes in Forestry and Botany, while 
H. G, Billson also got prizes in Forestry, Physics and Surveying. 

There are no points of special interest to Foresters in the 
long speeches by Sir John Gorst, and Sir George Ghesney, who 
followed him, the chief points worthy of note in the latter’s 
speech being his strongly urged opinion that “ the pursuit of a 
* roecial study is not incompatible with the discharge of public 
duties. 
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FORESTRY IN KASHMIR. 

We have received a “ Report on the Forests of the Jammu 
and Kashmir State fur ten years, commencing from Sambat 1937 
to 1946 both years inclusive ” compiled by Diwan Amar Nath, 
Chief Forest Officer. -This being interpreted means from 1880 to 
1889, A. D. 

Diwan Amar Nath took over charge of the Forest and Timber 
Departments in October, 1890, and in six months product'd the 
report under review, so he lost no time in his endeavours to throw 
lit'ht on the peculiar transactions of the timber dealers iti Kash> 
mir. He found disorder and confusion reigning supreme, records 
and papers scattered over several offices of the State, and nearly 
four hundred files pending disposal. 

As regards their produce, the reserved forests of the State 
are divided into two classes. The first category includes all 
timber producing tracts, the principal trees being Deodar, Piiim 
UniAjifolid, P. ejccd^n, Gerunltanu, Shisham, Toon, Morn Oak 
and Box ; the second class includes fruit bearing trees, medicinal 
herbs, ‘ hmiger •mall! which appears to be the fruit of sundry 
wild plants, pasture lands, and several kinds of inferior wood 
technically known as ‘ Banesari,' and mostly used as fuel. 

Nothing whatever is known as to the area of the State Forests; 
and Diwan Amar Nath experienced much difficulty in ascertain- 
ing even the approximate length of the timber yielding tracts. 
He makes an attempt, however, and gives the names of the prin- 
cipal tributaries of the great rivers down which timber is floated. 
Thus the Jhelum river is credited with nine tributaries down 
most of which logs or scantlings can be successfully conveyed, the 
Chenab with five, the Jammu Tawi with six or seven, the Ravi 
with six, and the Ujh with seven. 

A commencement of a survey has been made and an Over- 
seer with nine subordina(<c.s has been deputed to prepare maps of 
some of the forests and of game preserves, " in order to fix their 
boundaries as correctly as possible in a cursory manner.” But 
the Diwan clesirly foresees that in order to secure good manage- 
ment of his forests, it >vill be necessary to appoint a trained Forest 
Settlement Officer with sufficient staff to carry out these duties 
and he also desires to obtain the services of at least two trained 
Rangers, and ten Foresters. He also makes the sensible proposal 
that three or four students .should be sent every year to the 
Dehra Diin Forest School. We must congratulate’ the Kashmir 
Durbar on having obtained the services of an energetic ^Forest 
Officer from the Punjab as Conservator, and we feel sure that if 
he can succeed in clean.sing the Augean stable, great strides will 
be made in Forest conservancy and administration. But it will 
be up hill work at first, and nothing but earnest support from a 
powerful durbar will enable him to carry out the necessary 
reforms. 
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The managemont of the timber department evidently leaves 
room for improvement as the following remarks show : — 

“ There is a bad custom prevailing in this department, aeoord- 
*ing to which an imaginaiy measurement of timber at the time of 
'its collection from a river is entered in the registers by the Mahal- 
<dar which is nearly 25 per cent, less than the actual quantity, 
'consequently when the time for sales comes, a second measurement 
'becomes a matter of necessity. This custom, which is a fruitful 
'source of dispute and dishonest practices on the part of the of&ci- 
'als is alleged to have its existence in the fact that expenses of 
'floating and salving timber are economized, but it cannot be too 
'strongly deprecated for obvious reasons. It is therefore, import- 
'ant, to rule that as soon as timber is salved in a river, its correct 
'measurement be at once entered in the register kept for the pur- 
pose, and that in future the salvage wages be paid after deducting 
'25 per cent, from the real measurement, or, which amounts to the 
'same thing, wages be reduced proportionately instead of, as now, 
'reducing the actual quantity of the timber salved and fully shown 
'in their booxs. 

'No attention is paid to classification of timber and arranjg- 
'ing it according to its class or quality, it being kept in a promis- 
'cuous heap or scattered in a most irregular manner ; considerable 
'difficulties are experienced at time of sales owing to this defect, 
'and purchasers not unoften get opportunities of taking away 
'superior and leaving behind inferior timbers. Consequently, the 
'State endeavours to effect a wholesale bargain, and as such pur- 
'chasers as would buy the whole stock on a liver are rare, no com- 
'petition is attained, and as a natural consequence, prices remain 
'low. Then the purchaser insists on giving Hundis in payment for 
'timbers which the State is compelled to accept for want of com- 
'petitioD ; and as it is seldom that all of such Hundis are realized 
'on maturity, large sums remain outstanding, so that a number of 
'uncashed Hundis is still lying iu the State Treasury. It is there- 
'fore, in my opinion, highly important to introduce a classification 
'and sales of timber in the manner in vogue with the Forest De- 
'partment of the Punjab. 

( 'Large sums amounting to several lacs of rupees have been 
I advanced to State Forest Ojfficiala from time to time for cutting 
land floating down timber from the Hills, but 1 think very few of 
tthem have adjusted their accounts satisfactorily. 1 would, 

I therefore, beg to suggest that the " Adalat Tasflya Bakaya may 
ibe instructed to collect those outstandings which the Forest 
Department may be able to prove against defaulters." 

As usual most of the zemindars set Are to their pasture landa 
in the summer to secure luxuriant grass in the rainy season, and 

n t damage ensues to the forests thereby. The present report 
s with Alia subject and makes proposals to stop the practice 
ior the future. 
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The produce of the forests of the second category is what we 
call minor forest produce, and a list of the articles exported is 
appended as given in the originali with original spelling. 

“ Prod urr of Forests of the Second hind, 

‘The produce of these Forests is of several kinds such as modi- 
‘cinal herbs, flowers, fruits, roots, grass, &c. I may add that 
'there are two kinds of forest produce. 

* First . — Articles produced in Kashmir and its adjacent moun- 
‘tains, and secondly, those produced in Jammu Territory, the cli- 
‘rnate of which does not materially differ from that of the Punjab. 

Articles ])ro(hi ml in Kashmir and its adjacent mountains, 

1. Paiiaf«>ba (violet) it grows profusely in the spring. 

2. Kahzabun, it grows in rainy season. 

3. Bliidana, is the seed of Quince fruit, which is abund- 

antly cultivated in gardens, but does not grow wild 
so plentifully. 

4. Ze<'ra (Cumin) white and black, it grows abundantly 

in the Forests of Kashmir in spring. 

5. Guchhian, grows in spring and rainy season 

6. Kooth, it is the root of a small plant which grows on 

the top of mountains and is collected in the mouths 
of llhadoon and Assoj. 

7. Kour, is dug from mountains in the rainy season. 

8. Dharekari, it is a small plant, the root of which is dug 

out in rainy season. 

9. Malin, this is a small plant which is cut in the months 

of Abhoj, Katik, Chait and Baisakh. 

10. Basaunt, it is prepared by boiling the root of Kanbel 

plant. 

11. FToiiey, is obtained from bee hives. 

12. Wax, is part of the bee hives. 

18. Dandasa, is the bark of Walnut and Soapuut trees. 

14. Walnut, also grows wild in great abundance. 

15. Unab, is a big tree and bears fruit in rainy season. 

16. Soranjan, is dug from moist soil in the months of Assoj 

and Katik. 

17. Dhup, like Kooth Boot, is dug out from mountains at 

the close of the rainy season. 

18. Harvi, is also dug from mountains as Dhup, but is a 

poison. 

19. Wild Ginger. 

20. Tuz, which is also called Bhoj Patter. In the 

months of Assoj and Katik, the bark of the tree is 
pared off. 

21. Revas, grow in spring. 

22. Bartaug, grow in Assoj and Katik. 

28. Panuk Mul, grow in Assoj and Katik. 
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24. Kanoucha, grow in Baisakh. 

25. Warch, grow in the month of Assoj. 

26. Aftimun, grow in the month of Assoj. 

27. Kasiis, grow in the month of Assoj 

28. Ravand, (rhubarb) grow in the month of Assoj. 

29. Uskhuddus. 

* Articles produced in the Jungle of the Jammu Province. 

1. Amila, it ripens in the months of Assoj and Katik. 

2. Balela, this tree bears fruit in the month of Katik. 

8. Ualela, ditto ditto ditto 

4. Ambultas, ditto ditto ditto 

5. Shell Lac, is a resinous substance found on several 

kinds of trees. 

6. Retah, Soapnut, this tree bears fruit in the months of 

Chit and Baisakh. 

7. Anardana, fruit of wild pomegranate and is taken out 

in the months of Assoj and Katik. 

8. Kishta, this fruit is taken from the tree in the months 

Jaith and Ear and dried. 

9. Naspal, is the peel of wild pomegranate. 

10. Gillow, is a creeping plant which is cut in the months 

of Assoj and Katik. 

11. Harmal, grow plentifully in the Forest. 

12. Bill Kath, is taken out from the fiuit of Bill tree in 

the months of Assoj and Katik. 

13. Kesu, are the flowers of the Dhak tree. 

14. Malkungni, is the fruit of a tree and ripens in the winter 

months. It is of redish colour. 

15. Wawring, is also fruit ; but of a blackish colour, and 

ripens in winter months. 

16. Taj, is the bark of a tree. 

17. Meda Sak, is the bark of a tree. 

18. Baroza, gum of Cheel tree. 

19. Chalwa, is the fruit of Cheel tree. 

Besides these there are several other sorts of fruit, such 
as Apples, Pears, Peaches, Soar grapes, Alucha, Mul- 
berry, etc., which grow wild in the ITorests. 

‘Under the existing arrangements, the Zemindars collect 
‘the above mentioned articles from the Forest at proper times and 
‘seasons of the year, and sell them at their own will ; no interfer- 
*ence is made by the Forest Department in their doing so and 
‘they have only to pay certain fees due thereon, with^ the excep- 
‘tion of Kooth, Eour, Dharekari and Bhoj Fatter, which aro toe 
‘State Monopolies and are therefore taken from the people 
^employed for the purpose of collecting them, on payment of 
‘fixed wages.” 
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We recommend the identification of these articles of Forest 
produce to such Punjab Forest officers as take an interest in the 
subject. 

We note that there are large gi^ preserves in both Jammu 
and Kashmir, the grass from 'which is used in the State stables, 
but Zemindars ate allowed, apparently, to graze their cattle in 
them on payment of dues. 

We shall await with interest the future reports of the Kash- 
mir Forest Department, and we have to thank Diwan Amar Nath 
for an interesting account of the present working of the Depart- 
ment. The financial capabilities of the Kashmir forests under 
such management as they have received during the past ten years 
are shewn in the statement accompanying the report. The result 
is as follows: — 

i 2 e(;e 7 iu^..— Timber sales and a few other miscellaneous items 
Bs. 30,84.731-13-3. 

Exptnditv/re.'^^\tBfit on cutting and bringing down timber 
to depots, salaries, and other items ^ 14,46,808-5-6. 

Thus there should have been credited to the State Treasury, 
as net revenue, a sum of Rs. 16,37,923-7-0, during those ten years; 
but, unfortunately, it appears that no less than Rs. 10,24,828-9-0, 
is outstanding revenue, nol yet collected ; hence the actual sum 
placed in the State's coffers is only Bs. 6,13,094-14-9, or about Rs. 
61,300 a year, on an average, instead of a lakh and sixty thousand 
as it should have been. Out of this total outstanding, one man 
uloue, — and let his name he immortalized in the pages of the 
“ Forester” — owes the State over seven lakhs of rupees ! A 
wealthy debtor is Qanesha Mall. The other debtors must be very 
small fry compared to him. 


THE FORESTER IS ABROAD ! 

The Proceedings of the Royal Geographical Society for July 
contain a paper by Colonel Tanner of the Indian Survey Depart- 
ment on “Our present knowledge of the Himalayas.” It ends with 
the following paragraph : 

“ As a last word I would say go by all means, very soon, beforer 
in fact, all the beautiful trees in the land shall have been convert^ 
ed into Railway sleepers ; visit the countiy before the beautiAd 
camping grounds shaded by trees 500 years old, such a» I 
show (in pictures exhibited), shall have been improved off tbi 
slopes of the Himalayas. The forester is abroad, and, ander 
oroers which he is bound to obey, he spares nothing.** 
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This adaptation of the old saying * the school master is 
abroad ’ somewhat reverses its usual application. That old say- 
ing has usually been taken to mean — education is spreading — 
but here it seems to be applied in a rather different sense for 
wanton destruction of forests and camping grounds would not be 
the work of the * forester * as we understand him 

We should like to ask Colonel Tanner to explain what he 
means arivi to tell ns to what part of the Himalaya he refera 
Very possibly, to judge by his paper, he is talking of Kashmir, 
and pet haps he will be glad to hear that the * Forester is abroad * 
in that State now, and that an energetie Indian Forest Officer 
hns taken the Kashmir Forest Department in hand, to produce, 
we may hope, some oxeellent results very soon. Colonel Tanner 
can hardly expect native hill States or even our own Qovern- 
nient, to retain forests of old marketable deodars (we do not, of 
course, refer to camping grounds but to forests) absolutely intact, 
in order that he and others m ly make pictures(juo sketches to 
delight a London Society. What our own Government would do, 
and what we should hope all native Governments will do by 
degrees, is to work these forests ju«iiciously, so that they may yield 
the yearly incoine that may justlv be expected from them, at 
the same time as pniper provision is made to ensure reproduction 
and their maintenance pernianently as forest. You cannot make 
omi‘lettes without hr(»aking eggs and you cannot make the 
deodar f<)restsgive th(* interest on the capital stock without fell- 
ing trees (3ol<niel Tan nor should have been more specific, and 
avoided generalizations which may be applicable to some local- 
ities but are certainly not so everywhere. 


Sir, 


EARLIEST APPEARANCE OF YOUNG 
DEODAR CONES. 


I send some young cones of deodar which I have this day 
found in a forest in the NArwa Valley, Kashmir ; I believe this 
is the earliest date on which they have yet been found but 
have nothing to refer to. I shall be glad if you will examine them 
with a lens and mention the circuuHtance. They were found on 
a tree which also bore male catkins and mature cones. 

SUINAGIAR, 

Ist AugusU 1S91, J. G. McDonell. 

Wo rooeivod somo niniilar young oones from Pandit KenhavAnand from 
JantiHar. They appear to be very young female flowers not yet impregnated— 
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QUTTA PERCHA FROM EUPHORBIA. 

Sir, 

With reference to the statement on page 30 of your January- 
March number, as to the discovery of gutta percha in the latex 
of E. 'I'veriifolia, it may be interesting to mention my own ez- 
penineiiis with this plant. Between eight and ten years ago, I 
collected a good deal of this latex and experimented with divers 
ways of collection and treatment, for it is nasty stuff to handle, 
and has a smell which is, tome, peculiarly irritating, though faint. 

1 sent, eventually, a pound or two home to one or two firms of 
rubber-experts, who put it through their machinery and reported 
unfavorably on the way it worked. Nevertheless, they said it 
Qiigiit perhaps command 6d. a pound in the open market, and they 
suggested that it might make a good material for boot soles if 
worked up with leather waste, i put the thing roughly through 
its lacings, looking at it all round, yield of tree, cost of collection, 
working, and transport, Hic., &c., and came to the conclusion that 
it was at any rate no gold-mine, and as the work did not meet my 
notions of amusement, I dropped it Unfortunately, I fear, I have 
no longer my notes on yield, etc., having lost a notebook contain- 
ing the work of two years, during a jungle ride, and though I 
weut back teu miles along luy tracks, never saw it again. My 
experiments were in Sind. 1 have no doubt that in a moist 
climate, though the yield might not bo greater, the growth and 
especially the reproduction of the plant would be much easier. The 
substance 1 do not think much of, it is too much gum resin and 
too little elastic for my taste. 

1 kept worked up specimens for years, but they went brittle 
very quickly. 

F. QLEADOW. 


OBITUARY— M. S. FOWLER AND Q. HOMFRAY. 

We regret to have to announce the deaths of two well known, 
and popular othcers of our Department. Michael Seymour 
Fowler joined us at the end of 1H80, having belonged to the 
eleventh proTfiotion of English Nauct^ens. He served for seven 
years in the Central Provinces, when, at the beginning of 1888 
he was specially selected by the Govern men t of India for promo- 
tion and transferred to Bengal in a position two grades above 
that which he occupied in his original province. His first charge 
on transfer was that of the Andamans forests, whence be was 
invalided home after a severe attack of influenza. His health 
was thereby so shattered ttiat when on his return to duty he 
was transferred by Government to the Chittagong Hill Tracts, he 
contracted the germs of consumption, which has now carried him 
off at the early age of thirty-three The doctors had ordered him 
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home, but he could not proceed further than Colombo, where, for- 
tunately, he had a brother to tend him through his last illness. He 
died at the Oeiieral Hospital, Colombo. One of his fellow-students 
of Nancy writes thus about him : — As I recollect him, he was a 

* quiet, reserved man who, when one got him by himself, was a 

* very interesting and pleasant companion. I consider he was far 
'more thoughtful than most men, and he had great objections to 

* anything approaching humbug, as you would expect from his 

* resolute and manly character.” 

George Hompjiay was in the thirteenth ^womoilon 
and came out to join the M}i(lra.s Forest Department in 
the end of 1882. In Madras he speedily beenine one of the 
best-liked officers in the DepHrlinent. A rai her shy, reserved 
man, he did not go much into Soen^ty, hut all who knew him ap- 
preciated his character, his strung common sense and hi.s inde- 
pendence of opinion, whiclt led him to take correct views of 
what was going on and to be always a rcliabh» counsellor. Horn- 
fray was posted, on his arrival in India, to Kurnool, where, in com- 
pany with his Divisional Officer, H. A. Sim, M.CS., he explored 
the recesses of the great Nallamalai Hills, made roads, built rest- 
houses and endeavoured to obtain the conffdtmce of the Chentzus, 
one of the wildest of Indian aboriginal tribes. It was probably 
there that, never strong in con.stitutioii, he developed the germs of 
the gradually incn*asiug illness which ended in bis death at the early 
age of tweuty-tiifie. H<* died at Port M.ado(‘, North Wales, among 
his relations, but when he left India there were some who hardly 
expected him to survive the voyage. After his service in Kurnool 
he did good work in almost every District of the Madras Northern 
Circle and was for sometime Examiner of Forest Accounts, an 
office in which he earned the best of opinions from everyone, for 
the tact and management he displayed in a difficult post. 


Ill, OB'FIOI-A.L acO. 


THE NEW SUB-DIVISIONS OF LAND IN INDIA. 

The Gazette of India of August, has brought us the new 
Resolution of Government in the Department of Revenue and 
Agriculture which enunciates the policy which is apparently to be 
followed in the future in regulating the Sub-Divisions of laud, 
from the special point of view of the supply of forest and waste 
iRod material. It will not be uninteresting to our readers to 
reproduce the chief portions of the Resolution, which ought to 
go far to convince even the most sceptical of old Indians that 
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Forest Offiotsrs are not always so completely blinded by the 
necessities of Hnance and the beauties of a bi^ surplus, to forget 
that the Department has higher aims than those of its balance 
sheet, and can, when it chooses, consider also the well-being of the 
agricultural comnninity, the protection of its cattle in seasons of 
famine, and the nectsssity of managing forests as much for the 
supply of the agricultural population of the neighbourhood, as for 
the wants of the railways and the necessities of the export trade. 

Whut is a fodder reserve ? That is a question which we 
think must often have been asked : how often it has been 
satisfactorily answered, wo do not know, but we do know that 
very hazy notions of its definition have prevailed in some quarters 
and that Forest Officers themselves have sometimes been at a loss 
to explain its meaning. If we mistake not, the first fodder 
reserves wens those started in the N.-W. Provinces in districts 
otherwise devoid of forestlands, and that those areas were intend- 
ed chiefly to supply grass for the Conimissariat and a small 
amount of fuel for neighbouring villages. They wore obviously 
and clearly ‘ nuunlows,* as <listiuct from ‘ pastures,* intended to 
supply our fodder instead of grazing Some people, however, did 
not hold these views ol them, or did not understand the Circulars 
on the subject, and so failed to distinguish them from the more 
ordinary grazing gronruis. The distinction has now happily been 
made clear and W(‘ are no longer likely bo hear of fi)dder reserves 
ill which grazing is looked opon as a possible use. The following 
is the text of the Resolution. 

In li Resolution of March 1, 1883, the Government of India 
asked for the adviee and co-operation of Local Govern men ts as to 
the aciion which should bo taken for the bettor protection of the 
cattle of the country during seasons of drought, and at the 
same tune indicated the general outline's of the scheme which 
appeared most likely to secure the desired result. 

2. This scheme, while seeking to encourage the people to 
store more carefully the grasses produced in their fields, and, 
where possible, to store hay, had for one of its principal objects 
till* extended growth and reproduction of the fodder trees and 
bushes on which Indian cattle are so largely dependent for 
food-siijiply in years of scarcity. The question was asked whether 
in some casos laud conhl iiofc be purchased for the above purpose, 
and information was called for which would indicate how far the 
cattle in each district required protection, the extent of waste 
laud available, and the best means of managing any laud which 
could he set apart for the purpose. 

3. The Goveriiirienb of India have now before them the 
replies of the Local Government and Administrations addressed, 
a summary of which is appended to this Resolution. It will be 
observed that the replies are still incomplete; bub the Government 
of India arc convinced, from a perusal of the reports now under 
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ooDsideratioD, that the subject deserves to be further analysed 
And studied in greater detail before it is safe to draw any final 
conclusions. 

4. The lands of each Province may for the. purposes of this 
Resolution be ranged under three classes, viz. : — 

1. Cultivation. 

2 ) Pastures. 

' J Fodder Reserves. 

3. Forests, properly so called. 

5. The Government of India accept the proposition that 
no impediment should be offered to the extension of permanent 
cultivation wherever the welfare of the agricultural communities 
demands it. It is only in cases in which the expansion of arable 
land is less profitable or — unless protected by a sufficient area of 
pastures, fodder reserves, and forests — is unsafe, that restriction 
is required. While it is true that in some richly irrigated tracts 
no grazing or fodder reserves, and but few forests are required, and 
that it is more profitable to grow what food the cattle may re- 
quire in the cultivated fields, and to import timber and other 
forest produce needed by the population, it is equally true that 
in other less favoured localities the profitable continuance of 
agriculture depends upon the existence of grazing lands, of fuel 
and fodder reserves, or forests. 

6. It must first be considered to what extent * pastures,* 

• fodder reserves,* and * forests * are required in each locality 
in order to meet public wants and to secure the proper protection 
of agriculture or the full efficiency of agricultural operations ; and 
an analysis of each district should be made in special regard to 
this question. 

7. Toe next question is that of the management of areas 
brought under treatment iu each class. The general principle 
which applies to all of tliem is that they should be permanent- 
ly maintained in such a manner as to provide a maximum benefit 
to the adjacent population at a minimum cost to the State. 
Their management must, therefore, be conducted on mercantile 
principles, so far as these are consistent with full regard to 
proved and acknowledged rights With this proviso, the pro- 
duce of the areas taken under management should be disposed of 
At market rates to be fixed from time to time with due consi- 
deration of the local demand and supply and any other circum- 
stances affecting the value of the produce. 

8. By pastures are meant grazing lands from which cattle, 
including sheep and goats, are not to be otherwise than tempo- 
rarily excluded, but which are to be brought under a definite 
system of management. What that system should be is a question 
which requires enquiry and perhaps experiment in each locality. 

In some cases it may be found necessary to close lands seleot- 
€d as pastures against grazing during apart of the year, opening 
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them only when the annually recurring scarcity of fodder berins : 
in others a longer period will be required for the recovery of the 
grass, while in certain tracts it may be found expedient to divide 
the pasture lands into blocks, opened in rotation, in which the 
number of cattle admitted will be restricted in accordance with 
the supply of grass by the imposition of sufficiently highgrazing- 
fees or otherwise. 

"I'he methods to be adopted will, however, vary from dis- 
trict to district, and the Government of India are content at pre- 
sent with an expression of their desire that an investigation 
should be set on foot and continuously maintained, and that the 
responsible authorities should not on the recurrence of a fodder 
famine in any district or tract be exposed to a charge that the 
requirements of the locality in connection with the maintenance 
of a foiider supply had not been seriously investigated and con- 
sidered in each case. It is hardly necessary to add that the 
sysieui of management should be such as to exclude as far as 
possiole all interference on the part of subordinate officers. 

9. Fodder Reserves are lauds in which, while the yield of 

C is improved, the growth of fodder other than grass — e. g,, 
iA and trees edible by cattle — is promoted, and which 
must for the attainment of this object be, except in years of 
great drought, absolutely closed against grazing, the fodder be- 
ing cm. ana collected. Their future treatment requires observa- 
tion and study. 

i'he advantages of such reserves are that under proper treat- 
ment the average supply of fodder, whether in the form of plants 
trees, or grasses, is larger than under the system of open grazing ; 
thai a judicious system of supplying leaves and lopped branches 
to cattle will maintain a continually increasing supply of fodder 
wi.Duut injuring the bushes or trpes ; that the grasses will, in the 
form ut hay or cut fodder, produce annually more food than if 
grazed during the period of growth ; that in years of extremity 
when cattle are admitted to the reserves, fi>dder bushes aud 
trees being able to withstand iuug-contiuued drought, afford a 
supply of food upon which the cattle can fall buck when grasses 
ana more shallow-rooted plants are burnt up by the heat ; and, 
finally, that the grasses themselves will be cut and stacked so as 
to form a store of food when the growing vegetation in the open 
gruuuas has been exhausted. 

lo. By Forests proper are meant lands which have been 
set apart primarily either for the proluctioD of timber, fuel, and 
the other products of tree-growth, or for the protection of hill 
sides; out forests may also be constituted and maintained for 
other cognate purposes connected with the public welfare. In 
many cases their importance is felt beyona their immediate 
neignbourhood within such limits as it is possible to transport 
timber or other trade-products from them with profit ; but they 
may also serve to supply the surrounding agricultural popula* 
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tioD with fuel, small building and other wood, grass, and minor 
produce, and in some cases with grazing lands. It is important- 
that, consistently with a rational treatment under which they 
fulfil the primary object for which they were set apart, forests 
should be made to supply the needs of the adjacent residents to 
the utmost extent. 

11. The enquiries and investigations called for under this 
Besolution form part of the agricultural analysis which in a 
Resolution, dated 8th December, 1881, Agricultural Departments 
were required to institute. It was there laid down that Agricul- 
turnl Departments should, district by district, ascertain the causes 
which, especially in years of drought, had tended to interfere- 
witli “agricultural efficiency,” and that, when those causes had 
been ascertained, remedies should be suggested and, where pos- 
sihle, provided. The itisl ruction.H contained in ihc paragraphs 
above quoted have not in some Provinces been sufficiently under- 
stood or carried into effect, and the Government of India take 
thi." <»pportunity of requesting that a serious commencement may 
now be made by Agricultural Departments in setting on foot in 
eacl) district, in communication with Revenue and Korest officials, 
the agricultural analysis contemplated in the Resolution of 1881, 
so far as it includes the provision of an adetpiate grazing and 
fodder-supply. 

12. The question of increasing th(j area of wooded land iu 
connection w'ith the general impr(»vuin(*iit of agiicnliure and the 
inciease of the man lire supply is one which it will be necessary 
to bring under further discussion on receipt of the final report 
from Dr. Voelcker, the Consulting Chemist to the Royal Agri- 
cult urjil Society of England. In the mean linn* attention is direc- 
ted to the remarks on the subject contained in Dr. Voelcker's 
Preliminary Report, which was distributed with a Circular, dated 
SOtli January, 1891. 

13. It is, in the opinion of the Governrnetir. of India, advis- 
able for convenience of administration that all l.itids set. apart for 
special troutmerit as pa»ture.s, fodder restTves, (»r forests proper 
should, so far as the law permits, be plaeeii under the Forest 
Law as “Reserved Forests ; ” but it should be understood that 
it b not necessary that, because an area is constituted a Reserved 
Forest, it must, be rnanaged for the purpose of producing trees or 
placed under the control of the officers of the Forest Depart- 
ment. The method of treatment of such lands and the arrange- 
ment of their control must be regulated entirely hy the local 
authorities, with whom remains also the power of determining 
the agency and system of management. 

Thus we see that the Government of India is apparently in 
full earnest in the wish to bring all waste land, not already oon- 
Btitued Reserved Forest, in some way under the Forest law by 
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Bub-dividirig all lands other than those set apart for cultivation and 
the Reserved Forests into the two great and important divisions 
of * Pasture ’ and * Fodder ' reserves, and making all such lands 
as far as the law permits into* Reserved Forests.' The Government 
of India views should go far to dispel the notions often held 
that * Reserved Forests ’ are lands which in some occult way or 
other are no longer in the same position as other lands belonging 
to the Government, but are somehow obstructed and held by 
Forest officers as their peculiar property and held by them so 
tight that only with difficulty may any one enter, much less cut 
or graze in them As a matter of fact, a ‘ Reserved Forest ' is 
only a piece of Government land in which Government has taken 
proper measures to ascertain and record its exact legal position 
regarding it, and by ascertaining and defining the easements 
possessed over it, to be able to say — such aro our obligations, 
now we ktiow where we are, we can go further and manage our 
land in any way we think right 1 And that way may be the 
provision of whatever supplies the Guveriirneut may desire, 
whether of timber, or fuel, or fodder, or grazing, or anything. 

And so we rejoice to read the concluding paragraph of the 
Government Resolution arid think it right to extract once more 
the important phrase it is not not necessary that because an 
' area is constituted Reserved Forest, it must be managed for the 
* purpose of producing trees or placed under the control of the 
‘ Forest Department/’ In Madras, the Cinchona Plantations were 
made Reserved Forest because Jiratt Government wished to know 
clearly what, easements over the land existed, if any ; and next, 
because it was advisable that the rather higher penalties for 
damage which the Forest Act allows should be applied ; but the 
Forest Department has nothing to do with their management. 
So, too, in the North-Western Provinces, we believe we have 
heard that there are areas which, if not already Reserved Forest, 
are to be made such and used as fodder lands for the Commissariat 
and managed under Military control. 

What is really wanted is co-operation : the Revenue officer 
should cease to think that Forest officers have no sympathy with 
the people ; and the Forest officer must learn to give and take and 
remember that the Government must manage its forests and waste 
lands chief of all for the sake of its home population and their wants 
and that it may have other aims than a big forest surplus. There 
are, of course, large forests of big timber in places mostly distant 
from the centre of population, such as those of Burma, of the 
Himalaya, of the great hill ranges of Central and S(»uth India, 
which produce much more than looal supply requires and then it 
is, of course, right that they should be managed so as to produce 
the largest amount of good material possible and the largest 
revenue in the interest of the reduction of other taxation ; out 
for the poorer areas and those nearer the places of local consump- 
tion, big timber need not necessarily be aimed at, and we can 
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foresee a few years hence, that besides the timber and wood pro- 
ducing forests we shall have some areas treated under Working 
Flans for the supply of fodder, others for grazing, others perhaps for 
tanning materials and so on ; and when this takes place, we shall 
probably find it the result of this latest excellent order of 
Government. 


Z-TT. Z?ZZiCSZ3Zt 


CHURCHILL AND SIM'S WOOD CIRC ULAR 
of Augtjutf 

East India Teak. — This also has boon a disappointing market 
in July. The stock has been still farther reduced, but that is 
owing more to small supplies than to good dotnand. The deli- 
veries for the month have been 918 loads iieain»t 1,732 and 1,988 
loads in July, 1890 and 1889 respectively. For the first seven 
months of these three years the consumption has amounted to 
8,978, 9,086 and 9,086 loads respectively, which does not point to 
any great elasticity. For floating cargoes (quotations are kept 
down, partly by some shipments of inferior sqiecification, and alto- 
gether the market is not at present so favourable as would appear 
to be well warranted by the statistics. 

Indian Teak — per load ... ... ... £8 to £14 

Ebony, East India, ... ... ... £10 to £12 

Rosewood, East India ... ... ... £6 to £10 

Satin wood. East India . ... ... £6 to £10 

Boxwood ... ... ... £4 to £13 


Steel Sleeps^ Neab the Sea or Over Salt Soil.— 
An important decision has been announced by the Government of 
India, namely, that steel sleepers are not to be used near the sea 
or over salt soil ; they cost £735 a mile in England for the broad 
gauge State Railway pattern, and this with their rapid deteriora- 
tion means not only a large first cost, but heavy renawals after- 
wards They are partiouia objecmonable for Railways in doeo 
proximity to the seaboard. (Indian ETigiiMering). 
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THE PRESERVATION OF INDIAN GAME. 

We are glad to see that L<tnd and Wnte)' has taken this 
subject up aud warmly advocates suitable game laws being set 
in torce without delay throughout India, it will be remembered 
that an appeal made to Collectors of districts aud the Nilgiri Game 
Association, through the Madras Government, produced varying 
reports, but the balance of opinion favoured protection aud the 
establishment of a close season ; aud the Board of Revenue, sup- 
porting these views, submitted the reports to the Government of 
India, and that subsequently the Board addressed the Supreme 
Government on the whole (piestion of protecting game animals 
and birds. The Board moreover desired to extend protection to 
game and insectivorous birds over zemindary and unreserved land.s. 
The gist ct its recommendations was : — “ That all ‘game,* and 

* such insectivorous birds, aud birds killed for plumage, as might be 

* notiried from time (o tune, should be protected through the breed- 

* iug season. That cow and calf bison (yatir), the females aud young 

* ot Milgiri wild goat, of antelope, and all deer should be protected 

* absolutely.” The Forest Act permitting the imposition of a close 
season ou reserved lands, the Board urged that power should be 
taken to extend this protection lu zemindary aud unreserved lands. 
Owing to the Supreme Government having taken exception to 
two suggestions, the local Government abandoned the draft of the 
Bill it had prepared in deference to the wishes received from 
Simla. Laml and Wafer, in reference to this draft, remarks that 
'* ill theory it is peifect. What could be more desirable than to 

* secure game birds aud animals from molestation during their 

* breeding seasons f But let us examine it more closely. Sambur 
' stags, for instance, carry horns during the breeding and rutting 

* seasons ; at other periods of the year they arc in ' velvet.’ Clearly, 

* then, the sportsman must seek his sambur trophy during the 
■ breeding season or not at all. The same applies to the majority 

* of the other Cervidai, Again, the breeding season of each species 

* of game varies. To protect all would entail the permission of 

* shooting of one kind or another throughout the year. At no 

* season, therefore, would any species enjoy perfect rest ; if not 

* actually killed, disturbance would be inevitable. The third ob- 
‘ jection is a financial one. The reserved forests, covering over 

* 16,000 square miles, are controlled by a comparatively small body 

* of men. Each section has its ranger and a few guards, but with- 
' out the least idea of disparaging the Madras. Forest Department, 
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*we confidently assert that its small staff is utterly inadequate to 
'give such supervision as would prevent a vast amount of illegal 
'shooting. And, unless the Madras Government is prepared to 
'employ a special staff of men for patrolling purposes, the system 
'of keeping the forests open all the year round would result in 
‘positive injury instead of benefit to the interest of sport/* It 
favours the suggestions put forward by the AHian to establish a 
close season of six months to cover as far as possible the breeding 
season of all game, to protect fcmalos and ^oung absolutely under 
heavy penalties, to protect absolutt ly an> spe^cies in districts 
where it is scarce, and to raise the cost of shooting licenses from 
Rs. 5 to Rs. 15. Wo trust that the draft t)f this Game Bill will 
not bo lost in the deep recesses of departineutal pigeon-holes but 
that an endeavour will be made to alter it in accordance with the 
wish(*s of the Supreme Government, and at tht‘ same time to 
make* it a preventive against the indiserimimite slaughter which 
is carried on hy natives and an occasional European game des- 
troyer. — ( Miu/m s* I'i mryi, ) 


Testinci ok Materials — We an* glad to hear that the 
Li( *ul(*nant-(h)veriior of Bcmgal has approved of a proposal to 
establish a testing department at the Seebpore College This 
will be a boon both to students and to the Engineers of the 
Province, and w(* trust that the a))}).iratns will be of no m(*au 
order, hut that the e(|uif)m(Mit will be complete There is great 
room for experiments with local materials in the* l^rovinco ; and 
the pioposal is a movement in a direction that will undoubtedly 
lead to greater sifoty, ecomuny, and geiieral improvement in all 
construction work in India . — ( f iuha n E niji nevrivg, ) 


A GuArEEni. Acknowledgment— It is probable that the 
P. W. Oiricers who have p,assod through the Royal Indian Engi- 
neering College, Coopers Hill, will shortly be permitted to add 
the distinguishing letters R. I. E. after their names. This will be 
a graceful acknowledgment of their having passed through a long 
and special course of training. — [I'mlum Engivevrinfj.) 


The ' Revue des Eaux et Forets * tells us that a change has 
been made in the system of preparing promotion lists in France. 
When M. Viette was Ministerof Agriculture, he arranged for it to 
be done by the Directors of Agriculture, of Stud Farms, of Irriga- 
tion and of Forests. It has now been settled that the promotion 
Committee of the future is to consist of the Director of Forests, the 
Forest Administrators and the Directors of the two Forest Schoola 
of Nancy and les Barres-Vilmorin. 
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WOOD AS FOOD. 

Probably no modern science presents a wider field for specu- 
lation than that of chemistry, and more especially, perhaps, that 
^branch of the science which treats of organic compounds, says the 
Lancet. Since the day when Wohler overthrew for ever the 
notion that organic substances were exclusively the products of 
the operation of a so-called vital force by his discovery of the 
synthesis of urea, a groat ntimbor of bodies, hitherto obtained 
only in Nature’s laboratory, have successfully been built up, as 
the result of a careful and most minute study of their exact 
nature. 

The discovery of the preparation of substances by artifice, 
'more particularly the dyes, has as a matter of course influenced 
very considerably home and foreign industrit*s. What shall be 
said, then, when chemistry promises to solve hard problems of 
political and social economy ? In an addresa delivered at Heidel- 
berg, by no less eminent an authority than Victor Meyer, it is 
announced ** that we may reasonably hope that chemistry will 
teach us to make the fibre of wood the source of human food.” 
What an enormous stock of food, then, will be found if this 
becomes possible in the wood of our forests or even in grass and 
straw. The fibre of wood consists essentially of celliilin, 06, 
HlO, 05. Can this be made to change into starch ? Starch has 
exactly the same percentage composition, but as every one 
knows it differs very much in its properties and the nature of 
its molecule is, probably, much more com|r)lox. Celliilin is of 
littU‘ or no dietetic value, and it is nob altered, like starch, in boil- 
ing w'ator. It really gives glucose when treated with sulphuric 
acid, as is easily shown when cotton-wool, which is practical- 
ly ])ure ceUuliu, is merely immersed in it. Starch gives the 
same product when boiled with weak acids. The author further 
quotes the researches of Hellreigel, which go to show beyond 
dispute that certain plants transform atmospheric nitrogen into 
albumen, and that this process can be improved by suitable 
treatment. The production, therefore, of starch from cellulin, 
together with the enforced increase of albumen in plants, would, 
be adds, in reality, signify the abolition of the bread question 
It must be borne in mind however, that theory, fascinating and 

I promising though it may be, is not always capable of being fol- 
owed up by a practical result . — (Tiiriber Trades Jov/mal.) 


Sawdust. — A Curious Phenomenon. — When the ice was 
moving down the river a couple of days ago, says the Ottawa 
Jov/mal, a curiosity^ was visible on the surface of one of the big 
£o 6S. An archeologist strange to the neighbourhood would have 
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pondered long and curiously over the thing, if depending wholly 
on his own conjectures as to its cause, he would have been as 
wise at the end as at the beginning, It was a huge oval excresh 
oence or ring of sawdust on the surface of the ice, from fifty to- 
one hundred yards in diameter. The ring was perfectly c\wa 
cut, the sawdust marking it being several feet in depth. Several 
thousand loads of sawdust were there. The archseologist would 
ask himself in vain how the sawdust came there on top of a thick 
field of ice in mid>water, laid out so beautifully but with no ap- 
parent reason whatever for its being. He would have to turn to 
one of the natives for an explanation. Then he would be inform- 
ed that during the winter, when the ice was sound and strong, 
half a foot in thickness, and at a spot where scores of persons 
had a few hours before been skating and amusing themselves, 
there came an upheaval from the depths r>f the Ottawa, a crash- 
ing explosion, a shattering of the solid ice over a considerable 
area, and afoul geyser of rotton-eriTptsiim throwing a tretnendous 
ring of sodden sawdust on the ice around. Then the river froze 
over again at leisure, but with th« huge sawdust ring reposing on 
its white surface to commemorate until spring the bondage of 
the river to the saw-mills at the Chaudi6re. Is it possible 
that this foul gas exploding from the sawdust deposit on the bed 
of the river could be generated in fresh sawdust ? The argument 
of the sawdust apologists is that each s])ring the freshets clean 
out from the channel the sawduM} deposit of the previous season. 
Yet here in the channel we have a foul eruption indicating the 
presence beneath of thousands of fermenting tons of sawdust. 
Did all the sawdust got there in the previous .season only, or if it 
did, could it so soon become rotten en<mgh to furnish such an ex- 
plosion ? An explosion which is ststed to have broken some 
windows on shore . — (Timber Trades Journal), 


The Government of Tasmania has created a Department 
for conserving the Crown forest which cnver over 16,000,000 
acres, and promise to be very valuable. The gum trees are the 
most common, and some are of great size. An lolosa blue gum 
380 feet high has been observed, and there is one called Lady 
Franklin’s Tree” near Hobart Town which measures 107 feet in 
girth, a few feet from the ground. The “ peppermint *' tree, 
another gum, also grows to a great altitude, especially in the 
humid valleys of the island.— Agricaitariet) 


Sawdust Mortar. — A French authority recommends the use 
of sawdust instead of hair in mortar, to prevent its peeling off. 
His own house, exposed to prolonged storms on the sea-coast, had 
patches of mortar to be renewed every spring, and, after trying a 
number of substitutes, he found sawdust perfectly satisfactory. 
It was first thoroughly dried and sifted through an ordinary grain 
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sieve, to remove the larger particles. The mortar was made by 
mixing one part of cement, two parts of lime, two of sawdust, 
and five of sharp sand, the sawdust being first well mixed dry 
with the cement and sand . — (Timber Trades JmirnaL) 


Imitation of Rosewood. — Boil half a pound of logwood in 
three pints of water till is of a very dark red, add half an ounce 
of salt of tartar. Stain the work while boilijjg hot, giving three 
coats, then, with a painter's graining briT^h, form streaks with 
a black stain ; dry and varnish. Brush over with the logwood 
decoction used for black, for oil, &c., three or four times. Put 
half a pound of iron filings into two quarts of vinegar, then, with 
a brush, apply the iron filings solution in the form required. 
Polish with beeswax and turpentine when dry, or varnish.— (7^/ 


Maticmsany CoLorii— D ark. — Boil half a pound of madder 
and tw<> ounces of logwood chips in a gallon of water ; brush well 
over while hot. When dry go over th(‘ whole with ptuirlash 
Bolntioii, I wo drachms to the (piart. Put two ounces of dragon's 
blood, hruis(‘d, into a (piart of oil of turpenliuo, let the bottle 
stand in a warm place; shake freipienrly, and, when dissolved, 
Bte(‘p tin* work in the mixture. — (Jhid.) 

Afiikmn WOODS — The* Go\ernor of Lagos has issued a cir- 
cular thioughout the Otdony urging the advisability of securing 
for (‘x.indiiatioii and report suitable samples of the various valii- 
abh* timhi'r of Yoruba. I’he circular goes on to say: — Thoie is 
no doiilit that in 1 lie interior, and, indeed, at no great distance 
from 1 he grand net work of inland >>.itcrways ^\hich extends in 
every din'ction throughout this Colony, there exist a large number 
and vaiiety of excellent timber trees, and that this part of West 
Afiie.i, ill coMinion with the (ianihia and the Gold Coast, is rich 
ill eahinet woods of good (pnility and ap])earaiice. All that is 
iieedod to make these woods an object of demand in the European 
uiaiket would ap}M*ar to be a more complete knowledge of their 
commercial vnliie and tin* conditions under which they should be 
shipped, 'riie c(*Iebrat(‘d trade of the Gambia in mahogany 
(Khatfit *SVnc(/o/ensi.sJ and in rosewood ( Pterorarpuft crinaceas) 
is rapidly reviving, and from the Gold Coast, celebrated for its 
OAooin (synonymous with Chlorophora exceha of Yoruba) 
an encouraging timber export has been established. Under these 
circumstances it would seem evident that, with proper encourage- 
ment and advertising, the timbers of Yoruba would become a 
profitable addition to the commerce of Lagos. The Government 
offer to receive from colonists specimen logs of native trees, aid 
to send them to England to be reported on and valued by ex- 
perts. — (Ibid). 
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AMERICAN NOTES. 

A plank has been nianufactiiredat Elk river, Humboldt coun- 
ty, California, for exhibition at the World’s Columbian Exposition, 
16 ft. 5 in. wide and 12 ft. long, being 4 It. 5 in. wider than it is long, 

A cedar tree on J. M. Hockett^s place in the Kalama valley, 
in Montana, is 18 ft. through and 850 ft. high. Whole townships 
of land in that section are covered with fir trees which are from 
250 to 350 ft, high. The Cowlitz fhilletin says one of the resi- 
dents of that locality built a house 22 by 30, one and a half 
stories high, and a barn 25 by 3G fo. from one tree and had piles 
of lumber and fence posts left 

In British Honduras camps are tonned for mahogany logging 
at the beginning of the dry ‘reason. Experieufed men select 
the propcT trees, which arc felled, hewed into shape and the float- 
able logs are (*;v«t into the rivers and streams to be carried to the 
sea Th(‘ dye woods will ikm lloat, and are consecpieiitly trans- 
ported in crates ’Fhe methods emplo\(*d in getting out timber 
could be improved upon, but are at the same time very good, 
labour being abundant and the applianees simph*. 

On aeeoiint of the hard work recjuiied in cutting mahogany 
trees close to the ground ,the natives direct their axes to a point 
fnmi 6 to 8 ft. above it, leaving an average of probably from 800 
to 500 ft. of the best ])art of the tree, so far as beauty of grain is 
coneerned, on each slump, besides the roots, which are gnarled 
and twisted, and bear the same yiroportionate additional value to 
the body of the tree that a walnut root does, being admirabh* for 
ven(‘ers. The bottom of the tree is wide and s[>ieads out. Two 
tliousaiid feet is a modest estimate of the amount secured fr(»ra 
an average trunk, irrespective of the waste. 


A tree lately cut in Honduras made three logs, which were 
sold in Eunipe and brought over 1 1 ,000 dolars. The mahogany 
tree ranges from 1 to 7 ft. in diameter, is often GO ft. to the first 
branches, and frecpicntly exceeds 00 ft. in height, (he cedar aver- 
ages about the sanm in diameter. The Honduras mahogany 
comes to market in logs from 2 to 4 ft. square and 12 to 14 ft. 
long, planks sometimes being obtained that are 7 ft. wide. Its 
grain is open, and often irregular, with black or grey specks. The 
veins and figures are often very distinct and handsome, that 
which is of golden colour and free from spots being considered the 
best. It is said to hold glue better than any other wood. The 
weight of a cubic foot of mahogany varies from 35 to 50 lbs. 
As compared with oak, which is called 100 per cent., the strength 
of mahogany is between 67 and 96, its stiffness is from 78 to 93, 
and its toughness from 61 to 99 per cent. The dye woods are 
generally small, and are cut into small pieces. The Government 
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engineer of Honduras eefcimates the total value of the trees, 
such as are regarded fit to be cut, at 200,000,000 dole., while 
the smaller trees not ready to cut are also worth a large 
amount. — ( Ibid.) 


SAWS. 

SwAQE Setting, Spring Setting, Hammer Setting. 

Bt POWIS bale, M.I.M.E., A.U.I.C.E. 

In very few things is there more difference of opinion that in 
sharpening and setting saws. On the present occasion we propose 
to discuss briefly the different methods of setting, noticing some 
of the advantages and disadvantages of each method. 

Swage Setting. — Swage setting— called also “ upsetting,” 
jumping,” and ” spreading^’ — is more largely practised in Aine- 
rica than in this country. In this case clearance is obtained for 
the saw by widening the points of the teeth usually by means of a 
crotch punch arranged with two V notches, which are driven on 
to the points of the teeth by a hammer or weight. The second 
notch in the punch is rounded and spreads the teeth points out. 
We think this plan, especially for circular saws of stout gauge 
has much to commend it, more especially if the wood is cross- 
grained and knotty, as swaged teeth will stand up to the work, 
while spring-set teeth are apt to dodge the knota Swage-set 
teot k will also stand a quicker feed than spring-set, all things being 
equal ; they, however, take more power to drive — probably about 
20 ]ier cent. — and unless the setting is carefully done, ridge marks 
are left on the log. I think swage setting is, on the whole, more 
adapted for soft %an hard wood. 

It is claimed by the users of swage-set teeth that swaging 
oondenseH and hardens the steel at the points of the teeth ; but, if 
this Ih so, with saws correctly tempered it would, I take it, be like- 
ly to be detrimental and cause the points to crumble. Another 
trouble found in swage-setting is the difficulty of getting perfect 
uniformity of set without which no saw can be pronounced to be 
in first rate cutting condition. Swage setting does not sharpen 
the teeth of the saw, as some mav suppose. 

When a saw is set or spread by means of a punch and a blow 
from a hammer, care should be taken that the points of the teeth 
only are spread, and that the tooth itself is nob bent or strained, 
and that the blows given and the hammer used are not too heavy. 
The teeth should be carefully tried with a straight edge on both 
Bides and points, aud be exactly in line. In swage setting, should 
a tooth point be broken by striking a nail, it can be lengthened 
Blightly by raising the punch or swage when in the act of setting 
the tooth, and the point of the tooth will be upraised, and, if not 
too much broken, will take its share of duty with the rest. ' 
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To “ spread ” set all the teeth as nearly as possible alike with 
a crotch punch it is necessary to regulate to a nicety the weight 
or strength of the blow given by the hammer. In America a tool 
has been introduced to do this mechanically. It consists briefly 
in mounting the crotch punch on the end of a tube or rod, and 
arranging a series of movable weights, with holes through them, 
to slide up and down the rod. These weights are allowed to drop 
on the punch, the strength of the blow being regulated according 
to the gauge of the saw and the amount of sot reauired. For saws 
of laige diameter and thick gauge, spread set can oe recommended, 
as lb is very difficult to spring set or bend the teeth of a thick 
saw with regularity. 

Spring Setting — This is perhaps the most general kind of 
setting, and, if regularly and carefully done, answers very well ; 
the teeth, however, have a constant tendency to assume their ori- 
ginal position. Saw teeth should not, under any circumstances, 
be set without a gauge, as it is a wasteful and stupid plan, pro- 
ducing rough work and more rapidly wearing out the teeth which 
happen to be overset. In practice it will be found that a saw per- 
fectly set will work much freer, cut smoother, and at the same 
time it will waste less wood than an imperfectly set one ; less 
set is also required on a truly and equally set saw to effect the 
desired clearance. 

Several good mechanical saw sets, combined with gauges, are 
now made, and so arranged that when they are fixed to any desired 
set ir IS impossible to overset a tooth ; consequently the teeth are 
all sot exactly alike, and, if they are equal in length, each tooth 
gets its fair share of work, the friction of work and waste of wood 
of wood being reduced to a minimum In working it is found 
that the teeth of a saw wear at the side of the points, and if 
some teeth have more set than others, these are unduly strained, 
and, trum the severe and uneven friction, are often heated, and 
are inclined to buckle and run from the line. In using spring 
set, it is necessary to somewhat overset the saw, to compensate 
for the tendency of the teeth, especially when worn or dull, to 
spring back to their original position. 

We have recently seen a very neat form of American tool for 
spring setting bv means of a cam-lever, by which a very even set 
may be obtained without unduly straining the saw teeth. The 
operator stands behind the saw, and the set is attached to the 
teeth by placing a bed die on the point of the tooth to be set so 
that the poipt will project beyond the die about ppe-sixteenth of 
s.n inch ; the c^m-lever is then brought down to a stop on the cam, 
at the same time bending the teeth towards the latter. A four- 
point gauge is $tted to ^be lever, and it can be adjusted to any 
amount of set desired by means of a thumbscrew, tt is claimed 
an advantage of this arrangeD^ent tW the bendjing power ip 
exercised on t^e tpotb betw^een two bed hearings, so that the pper- 
ator has only to bear down on the oam-lever, and the more power 
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he applies the tighter he fastens the set to the saw, and at the 
same time the bend is a curve and not an angle, and that, there- 
fore, the saw teeth are less liable to fracture. 

If a saw is allowed to get dull it will spring from the work, and 
increased power will be required to force it through the wood. 

Hammer Seti'INO. — The third system of setting we have to 
notice is hammer setting. The old-fashioned way of doing this 
was with a puncjh and a block of wood, and a very brutal way it 
was, as it strained the saw plate, and sometimes broke the teeth ; 
at the samp time it was impossible to get the teeth to one uni- 
from set, consequently the timber was scored and much pf)wer 
ooDRiiined nil necessarily. If carefully and judiciously done, hain- 
iDPr-set snws will stand np well to their work. The best plan 
with whicli we are acquainted is to mount the saw horizontally on 
a conical centre and allow the teeth to rest on an adjustable steel 
die made with a bevelled edge turned eccentric, so as to allow of 
the right proportion of .sot for teeth of various sizes. With this 
arrangement any d(‘sired amount of uniform set can be given 
to the teeth without unduly straining them or the saw plate. 
Hammer setting is a fair test as to the (juality of the saw as the 
tooth may crack or fracture if the steel is burnt or of too hard a 
temper, or bend readily if too soft. 

In conclusion, it must be borne in mind that, whatever 
kind of setting is employed, for successful and economical work- 
ing ahsulaP* unifovndiy is imperatively necessary. If this is 
not secured, the work turned out is of inferior quality, and wood 
and power are wasted. It should also be remembered that set- 
ting does not increase the cutting pmver of a saw, as a saw will 
cut faster with little or no set provided the nature of the wood 
will allow it to pass through withemt binding. The amount of 
set required, therefore, should be carefully judged by the saw- 
yer, and no more set employed than is absolutely necessary. 
For instance, in sawing wet wood a sharp saw and a fair amount 
of set are required, whilst for hard, knotty wood very little set 
should be used . — (Timber TradoH Joti'niuL) 


THE “KITTUL” PALM OP CEYLON. 

The Kittul " Palm of Ceylon, so valuable to the natives of 
the South-Western and central portions of the island, from the 
richness of the juice of its flower spathes in sugar, we have always 
regarded as not only curious but remarkably handsome in its 
Bcolloped foliage. The American publication Garden and For- 
est*' dealing with palms for conservatories, has the following 
passage: — &me of the ** Fish-tail Palms ** or Guyotas are very 
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useful and highly ornamental as small and medium sized plants, 
though they rapidly attain such proportions, when under suitable 
treatment, that they are not suited for all collections. Of the 
Goryotas the most common and easiest to procure are 0. v/rena 
and (7. acboUfera, both of which are good and also easy to man- 
age, as they germinate from seed readily and in a short time and 
make rapid growth. Ca/ryota wrens throws up its handsome 
leaves on strong stems, and in a large plant they sometimes reach 
a length of twelve feet or more. The leaves are bi-pinnate, which 
is an unusual characteristic among Palms, and the pinnules are 
more or less wedge-shaped being from six to eight inches in length 
and about half that measurement in width. The ends of the 
pinnules are erose, this giving them an odd appearance and readily 
suggesting the common appellation of Fish-tail Palm, while the 
color of the leaf is dark green. Another ixu'uliarit y of C, vrena 
is the manner in which it flow(»rs though this process does not 
begin until the plant has attained its full size It begins to flow- 
er from the centre of the top of the stems, after which the flower- 
spikes are produced in a wiccessioii downward nearly to the base of 
the trunk until the vitality of the plant is exhausted. The seeds 
are somewhat larger than a Bush Bean, dark brown in color and 
quite hard, this description applying to the seed proper after the 
outer fleshy rind has been removed. 0. Ifpra is also a fine 
plant, and is more dwarf in growth than the preceding. It also 
has bipinnate leaves, which are bright grixm in color, and as it 
throws up suckers at the base of the plant, it naturally has a more 
bushy habit than C. urem. Other good representatives of this 
genus are 0. fwrfwracea and G Ri(/it}phiana, both of which are 
good decorativa Palms. Ac(tifithorrhiz<is{anracantha, sometimes 
known as Chamrrups afav/racanlha, is another fine Palm which 
will succeed in a moderate temperature. It has palmate leaves, 
deeply divided and dark green above, while the under side is 
covered with a silvery tomentum. A distinguishing feature of 
this plant is the mass of root-like spines which surround its base, 
and from which its generic name is derived. It is a native of 
Mexico, and though not very common, has been in cultivation for 
many years.-^/'s^ian \\tK 18Mj. 
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FORESTRY IN NORTH AMERICA. 

Part II. 

The portions of the Atlantic furest region, adjoining the ex- 
tensive western woodless tracts, give Mayr an opportunity of con- 
sidering the origin of these aieas, poor in wood, hut for the *mo8t 
part stocked with tall grasses. It may be laid down as a general 
statenient that they are caused by the dry climate of the prairiea 
The author, however, rightly observes, that a great portion of the 
prairies of North America possesses a climate moist enough to ren- 
der the existence of forest possible, and that other non-climatic 
causes must be considered, to account for the absence of trees. 
This question is also discussed by Sergent in the introduction to 
his book which has beoi:\ already referred to. The annual furest 
fires have destroyed tho priniawal forest in this region, and prev- 
ent Its restoration. A zone, poor in wood, bordering along the 
west side of the Atlantic forest tract and separating it from the 
true piairie land, is described by Sergent as prairie with less than 
20 per cent of furest. This zone, which to the east has a remark- 
able bending towards Lake Michigan, was. before the introduction 
of woods, limited to the damp low land protected against fir^, 
which extended along the sides of tho water-courses. 

When the land was brought under cultivation, and fields took 
the place of grassy plains and checked the fires, the forest spread 
and it has therefore happened in Wisconsin. Illinois. Iowa and 
other Stales, that the forest is uaturallv regenerating itself in many 
places by seed or coppice shoots, and continually increasing in 
area. In Western Texas, latitude 30 degrees, extensive areas of 
woods of Mesquit bean Proaopis jvliflora, had altogether disap- 
peared owing to the annual forest fires. 

Irregular underground stocks sent out shoots which werjpi 
destroyed annually by the fires, and, so to speak, ooppiepe^ No^, 
however, that the fires have become lens frec^uent and^ssftttFe, 
areas have become re-stocked with this species, 
and partly by coppice shoots. In a similar way in of 

British India oh both sides of the Ganges, the foreeCv » JMjt&nding 
at the cost of the Savannah wherever annual have 

been cheokad and jpther causes do not hinder its re lluok 
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has also been done in several of the States by plantations, which 
flourish in this badly wooded country wherever the climate is suffi- 
ciently moist. What Sergent states of Kansas will illustrate the 
above remarks. In the eastern Counties of this State, very 
extensive plantations have succceeded. Jn the central and west- 
ern parts of Kansas, however, where the climate is dry, all attempt 
to introduce woods have hitherto failed. Even in Missouri, east 
of Kansas, arc a few partly wooded tracts and here the recent 
spread of woodland is ascribed to the law against forest grazing. 
(Sergent, p. 660.) 

In the Northern Pine zone of the great Atlantic forest region, 
Pinas Htrolriifi, the white pine, as it is c.^illed in America, (in 
Europe known as the Weymouth Pine,) is the most important 
Species for the Forester. Formerly, chiefly njixed with broad- 
leaved trees, it formed enormous forest tracts from the north coast 
of the Gulf of St. Lawrence to northern Georgia, and westwards 
beyond the souicco of the Missouri to the river Winnipeg. At 
present, the only considerable supplies of this valuable timber are 
to be found in Canada, its principal home, and in the United 
States in the Lake Distiicts of the States of Michigan, Wisconsin 
and Minnesota. Those threej States at present yield about 80 per 
cent of the white pine timber used by the United States. 

It is long since the Weymouth Pine* was introduced into Eur- 
ope, and it can well be said that its introduction into Germany 
was a lucky venture, the importance of which is not, perhaps, as 
yet, buflicieutly recognized 

Even without considering its rapid growth, and its groat pro- 
duction of wood, it has two extremely valuable (pialities, in its 
prolonged cover of the soil and dense fall of needles. In the State 
forebt of Nurnberg, every year a vast amount of forest litter 
must be obtained ; and the Weymouth Pine would have been 
planted upon a large scale were not the seed so dear. Both Fernow 
and Mayr confirm the statement that most of the Weymouth Pine 
seed purchased in the United States is imported there from Europe. 
The exploitalion of the Forests of We} mouth Pine in the lake dis- 
tricts ia carried out on a vast scale. It is a system of pillagingthe 
forests (Raubwirthsehafi) on the greatest scale. These operations 
have only one object, to bring as much timber as possible out of 
the forest in the shortest possible time and to make money. Only 
the best trees are felled and the rest are destroyed by fire. 

The remains of buch a forest after the fiist forest fire has 
destroyed the twigs and leading and side shoots of the trees, pre- 
sent a remarkable appearance. Between the standing blackened 
and partly carbonised stems of the broad leaved and other trees 
which have not been felled, are the stumps of the felled pines, and 

* Pmw Strohva was introduced into England in 1705 and Lord Weymouth 
waa the firat to plant it out on a large scale. It may, however, have been cultiva- 
ted in Paris in the 16th century. 2axodimi duUchum and JnntperyM viryia- 
%ana were intrcduced into Europe in the first half of the 17th century. 
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the ground covered with wood which would not have paid for its 
removal. Whatever portions of this wood do not rot, are burned 
by the annual fires. However, such wasted forests are not altoge- 
ther without hope of recovery. In the hand of a skilful forester 
they could soon become productive again. We are not far off the 
time whc*n, in the Lake districts, capital wiil be applied on a large 
scale for productive Forestry. At present, such devastated forests 
are to be had for a trifling sum, and splendid results would follow 
from good management. In 1880, in three Lake districts of Michi- 
gan, Wisconsin, and Minnesota thf re were estimated to be 7,000 
million cubic feet of standing timber of W’ey mouth Pine, whilst 
in the last ten years 0,205 millit ns cubic foet have been felled and 
exported, in 18S9 alone 750 millions cubic feet. There i** therefore 
little more left than can be exported in a single year. 

Many of the large saw-mills ha\e supplies of logs for several 
years, but others of them have already been obliged to stop work 
or to get tiinber from Canada. 

Chicago alone, the great port to the south of Lake Michigan, 
which in part owes its rapid rise to the timber trade, imports 
yearly 101,210,000 c. ft. of wood, all of Weymouth Pine. These 
forests also yield other coniferous wood and (|uautitie8 of broad 
loave<l wood. As a comparison, it may here be noted that the 
annual yield of the Prussian Slate Forests is 205,800,000 cubic feet 
which is the annual yield of 6,750,000 acres. The forest timber 
yard was established in Chicago in 1884, but only by 1843 had 
the timber attained large proportions. Broad leaved timber was 
imported at an early date, but at first only in small quantities. 
Professor JBeal (in (Jardev and Forest ^ 1890, p. 559) relates thau 
he brought out from the forest log.s of Lii^iodevdrov^ tul'lpiferum 
in 1880 to a country store where they were exchanged for various 
wares. As soon as the supplies of Weymouth Pine in North 
America and in Canada have been exhausted, the trade will only 
have the Southern Pino Forests and those ot Californian redwood 
and of Douglas fir in the west to look to. 

In the Forests of Weymouth Pine, besides broad leaved trees, 
there are two other pines, which are chiefly restricted to special 
kiuds of soil : — the gray pine, Pivits BoTilcsiana, preferring the 
poorest sandy soils, a tree of little value but widely spread, from 
■New Brunswick and the Southern coast of Hudson’s Bay to 

Mackenzie River and the eastern slopes of the Rocky 
Mountains and soul hwards to lat. 65 degrees ; and the red pine, 

-t nius resinosa, a valuable similar tree formerly exported under 
the name of Strohus. Mayr says “ the soil of the Weymouth 
I Pine gives the best meadows ; that of the Red Pine, inferior 
^ wheat soil, whilst that of Banks’ Pine does not repay the cost 
of clearing for cultivation.” We have now to describe the 
northern coniferous forest, which Mayr terms the coniferous 
forest of the sub-arctic region, Sergent, the northern forest 
tract (extending in both the Atlantic and Pacific regions) and 
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Drude, in the woik mentioned below* includes in the 
glacier forest tract of Alaska and British North America. This 
region is confined to forest bordering on the Arctic Circle in 
Alaska and British North America. At the summits of the Alleg- 
hanies, however, Pioea nigra and Abies Fraseri are found, which 
belong to it. In Labrador, the forest limits do not extend beyond 
Lat. 60 degrees, but at the month of the Mackenzie river and in 
Alaska it extends beyond the Arctic circle, as far as Lat 70 
degrees. In the northern part of this region, the forest is thin and 
scattered. The white and black spruce (Plaea alba a,udnigra) are 
characteristic trees, whilst the valleys and lower plains are stocked 
with poplars, birches, and willows. In the Pacific region, Picea 
aiteJiensis is found from near the coast to a distance of 50 miles from 
the sea. In the Atlantic region, the above-mentioned grey pine 
(P. Banksia^ia) extends from the eastern slopes of the Rocky 
Mountains to Lat. 65 degrees. This immense forest tract is poor 
in species ; and, as already mcntione<l, fiiur trees are found through- 
out the whole breadth of the continent. These are; — Betvia 
papyrlfera, Marshall (Canoe or paper birch) from Labrador to Alas- 
ka and from Scandinavia and Washington to British Columbia; 2, 
Popwlubs (Aspen) Labrador to Alaska, Pennsylvania 

and Kentucky to California, and in the highest parts of the Rocky 
Memntains to Now Mexico and Arizona ; 3, Popalm balsamifera 
(the balsam poplar or Tacamahac) from Hudson’s Bay to Alaska, 
New England to Washington and British Columbia ; 4, Picea aiha 
(white spruce) from Labrador to Alaska and from Vermont to 
Sitka and British Columbia. 

The second principal sub-division, according to Mayr, “ the 
Prairie ” includes the eastern part of Sergent’s Pacific tract and 
the western part of his Atlantic tract, and indeed the greatest 
part of the great central scantily covered plateaux and of the 
true PrairitsB. Sergent terms Prairie, the scantily wooded zone 
to the west of the Atlantic forest region, and the intermediate 
gradations between this and the central treeless plateau. 
In this zone, the forest covers less than 20 per cent of the area, 
and is chiefly found along the banks of the streams. In this 
scantily wooded region the climate is moist enough for the exist- 
ence of forests, and the grass has only got the upper hand owing 
to annual forest firoa. Dr. Mayr divides the tract he terms 
* Prairie ’ into three longitudinal zones. The first, the high land 
to the east of the Rocky Mountains, sloping down towards the 
east. He attributes the absence of forest here, to the low relR- 
tive humidity of the air, although the annual rainfall is sufficient 
for tree growth. Towards the east, the prairie is greatly extended 
by fire. As already observed, this zone includes a large portion of 
the scantily wooded tract termed Prairie by Sergent, wno places 


Florenkarte von Nord America — ^Berghaus, Physiofediioher AtlaSi ISS7» 
No. 60. Handbuoh der Pflanzengeographie, Stutl^art, 1800, p. , 
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the west bouDdaiies of it between 95 degrees and 100 degrees 
W. longitude, whilst Mayr gives 95 degrees as the western boun- 
dary of the Atlantic forest region. 

The second zone contains ^e steppe-like tract between the 
Rocky Mountains and the Sierra Nevada, and its northern prolong- 
ation, the Cascade Mountains. The wide low-lands between these 
two tnountain chains often receive only 4 inches of annual rainfall, 
whilst the relative humidity in the season of vegetation often 
sinks to 50 per cent or even 40 per cent. In this zone, fruit is 
only found on the higher mountainous tracts with damper climate. 
As a third Prairie zone, Mayr designates the prairies between coast 
range and Cascade range, or Sierra Nevada Here, he states, 
the forest is wanting^ owing to insiiilicifuit rainfall, although the 
relative humidity is sufficiently high. Similar tracts of Savannah 
are found in India in the inundated plain of the Brahmaputra. 
Only a few wood species can grow under these exceptional 
circumstances, among which is Boinlmx 'umlaharicwm, the cotton 
tree, which when leafless in the hot season, decks its verticillate 
branches with large splendid scarlet blossoms. Ricehelds and 
forest only commence on either side of this extensive lowland 
when the level becomes somewhat higher. 

Another kind o^ extensive prairie which cannot be at all 
explained by insufficient huniiaity is found on the Burmese 
mountains, especially on those in lat. 17 degrees to the south of 
the Thaungyin valley and the parallel valley of Haundraw. The 
valleys and plateaux and lower slopes of the hills are here stocked 
with a dense tract of evergreen forest ; whilst the higher slopes, 
crests and ridges of the mountain chain, which attains an eleva- 
tion of 6,500 ft , is clad with grass and ferns, chiefly Pteris 
Ufjmlina, These mountains have a very moist climate with an 
annual rainfall of 197 inches and with heavy dew during the whole 
dry season. It is quite possible that these mountains were at one 
time inhabited by a cultivating tribe with much cattle, and that 
the forest has not since re-established itself on the abandioned 
clearings. As far as North America is concerned, it ia clearly 
shown by Mayr and others that the existence of prairies depends 
on the distribution of precipitation in the different seasons of the 
year. There are however, extensive prairies or Savannahs in 
Bast India, the existence of which must be otherwise explained ; 
and it would be useful to offer some remarks on this subject 
here. In the inundation tract of the Irrawaddy, for example, are 
extensive low-lands stocked with high grasses, 10 to 13 feet high 
and forming impenetrable thickets. In Pegu these Savannahs 
extend over about 2,000 sq. miles and in the plain of the Irra- 
waddy have a breadth in lat. 18 degrees of 30 miles. From 
June to August, they are trom 3 to 6 feet deep under water Rice 
cultivation is impossible, for the low rice plant cannot live under 
Bach a depth of water. The gigantic grasses, however, (several 
species of Sc^ha/rum and other Andropogoneoi) which form these 
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Savannahs flourish. A few months after the subsidence of the 
water, the dry season comes on ; and when, in^arch and April,, 
the grass is quite dry, fires rage through the country, result- 
ing in a blackened wilderness of charred grass halms. But 
green shoots soon spring up from the rhizomes affording a 
welcome food to the immense buffalo herds of the Burmese. 
Relative atmospheric humidity, or amount of rainfall, has here 
nothing to do with the absence of forest ; as these factors are the 
same here, for the grass lands as for the evergreen forest. Similar 
grassy tracts alternating with evergreen forest are found in 
several hilly districts of tropical India, especially on the 
Nilgiris or Blue mountains. The slopes of these mountains are 
clad with dense forests down to the plain ; but on the highlands 
themselves, forest is restricted to depressions and steep rocky 
slopes. These mountains are principally inhabited by two races : 
the Badagas, who manure and cultivate pennauently the land 
near their villages, but also have intermittent cultivation in 
other places, letting the land lie fallow for several years in succes- 
sion ; and the Todas, the indigenous race of the country, who do not 
cultivate, but keep large herds of buffaloes. The intermittent 
cultivation of the Badagas and the buffalo herds of the Todas 
afford an explanation of the wide stretches of clearing on theso 
highlands. On the mountains between the rivers Sitang and 
Salwin east of Toungoo, an extensive tract of primsBval forest 
has been destroyed by the j burning* of the Karens, and replaced 
by gra.ss and bushes. Forest is here only found in valleys, and 
ravines, or on steep rocky slopes. Also beyond the tropics, in 
the Khasia hills south of the Brahmaputra, extensive grass 
tracts occur, as well as on the lower ranges of the North-Western 
Himalaya at 5,000 to 8,000 feet elevation as Mayr has noticed. 
Mayr is inclined to ascribe the prevalence of such grass tracts to 
annual forest fires, but though this explanation will suffice in 
many cases, it is not always sufficient, and other causes must 
sometimes be looked for. The Savannahs in the plains of the 
Irrawaddy, Sitang, Salween and other rivers of further India, 
depend on the protracted deep inundations to which their tracts 
are subject in summer. The bare uplands of the Nilgiris, as well 
as the meadows of the southern Schwartzwald are the results of 
pasturage and extensive and intermittent cultivation. Part of the 
prairies of North- America, as well as many extensive Savannahs 
at the foot of the eastern Himalayas, are due to the annual forest 
fires of the dry season. As regards the bare slopes of the outer 
North West Himalayas it may be remarked that on the mountain 
chains which separate the valleys of the Sutlej and Giri, as well 
as those between the Tons and Jumna rivers, at altitqdea between 


*Jhainingii m kind of Intermittent onltiyntion by ontting down sii4 
bnming foreit or grus Und, whioh lies fellow for periods of 6—10 yosrs with 
Interr^ of 2 years oultlvation. 
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6,500 and 10,000 f(gBt the cooler northern sides of the mountains 
are forest clad, whiTst the southern slopes, which are exposed to 
the moist south winds are only covered with grass. The question 
between forest and grass is not so easily settled as one might 
think. The third o^ief Sub-Division, which Mayr terms the North 
Mexican forest region, is confined to the Mountains of New Mexico 
and Arizona. He distinguishes between the sub-tropical and 
moderately warm regions. In the former, which extends to an 
altitude of 6,000 feet, lightly wooded forests, consisting chiefly of 
Mexican Cypresses are found on the northern slopes, whilst bran- 
chy, short stemmed evergreen oaks form little woods along the 
banks of streams and in damp valleys. The Mesquit bean (Pros* 
opis juLiflora) is characteristic of the lower, hot and dry regions. 
In Southern Arizona it attains a height of 50 feet and the knotty 
stem a diameter averaging one metre, but occasionally it only be- 
comes 20 feet high or may even be like a bush. 

In spring, even before the rain has fallen, its delicate, fea- 
thered green foliage forms the chief ornament of the dried up 
areas and its wood yields the fuel of this region. In the neigh- 
bouring Mexican province of Sonora, the Mesquit bean is kept 
down, and even its twigs lopped off for fuel. Hence a thick un- 
derground base with strong roots developes, which may be con- 
sidered an underground forest, as they dig it up for fuel. ( Mayr 
p. 232.) Similar action is taken in Texas, and as in these districts 
of North America, so in the Savannahs of Northern India ; at the 
foot of the Himalayas, the Sal and other trees form a shapeless 
knotty often large stool, when he annual shoots are yearly burned 
off by the forest fires. Yucca baccata forms the strangest kind 
of tree in these dry regions, named the Bayonet tree, a Palm lily, 
attaining a height of 40 feet, with long leaves feet long and 
shaped like bayonets, in tufts at the terminal shoots of the stem 
and of the few branches ; also Oereus giganteus, the giant cactus^ 
attains a height of 60 feet and 2 feet diameter. 

On the higher mountains, in the North-eastern part of Ari- 
zona and in New Mexico, are extensive park-like forests, which 
stretch along the Rocky Mountains far to the north. 

In these forests, three important members of the Pacific 
forest flora are found : — (1). Pseudotsuga DouglasH, which is also 
found further south on the Mexican Mountains, but in Arizona 
only attains a height of 80-120 feet with a diameter of 8-4 feet. 
(2) Pinus ponderosa, a true auxiliary of the Douglas fir, which 
is nained the yellow pine in California and Oregon, from the 
yellowish green of its needles, three in a sheath, which are 8} to 7^ 
inches long. (8.) Abies coucolor^ Lindley and Gordon, the 
Balsam fir. 

It must here be mentioned that extensive forests^ belonging 
^ the North Mexican Forest r^on passes into this class of 
Forest on the higher parts of the Rocky Mountains and the moun- 
tains between them and the ffierra Nevada. 
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They are included in the region termed Pafiifio tract by 
Serpent. One might distinguish the greater part of it as a middle 
region lying between the Atlantic and Pacific tracts and possessing 
forty-six characteristic species. Sergent includes it in the Pacific 
trart, as most of the species in it belong to the latter. Cercocarpua 
ledifolhis, a Rosaceous tree, known as mountain mahogany 
with hard red heart-wood taking a fine polish ; Qiiercua unduMa ; 
Picea Engehiumni, a Pitch spruce which, in Colorado, forms ex- 
'tensive valuable forests between 8,000 to 10,000 feet altitude, 
and a few pines ; Pinps edalin, with great, wingless edible seeds, 
known as Plnon \ and Piniia 'tiwnophylla, the one needled pine, 
may be referred to as examples of the characteristic species of this 
middle region. These forests are mostly very light and often 
interrupted by large treeless stretches. In the greater part of it, 
the climate is dry, but precipitation in the Southern Rocky 
Mountains is fairly abundant. The forest in this region is not 
undisturbed : oti the contrary, the best wood has long ago been fell- 
ed for the great mines, for railways and for other purposes. The 
great Atlantic and Pacific railway passes for 21 miles through 
what was once a splendid coniferous forest on the San 
Francisco Mountains, but which is now, for the most part, 
annihilated. 

In the Pacific Forest region, Dr. Mayr distinguishes four 
regions, the bub-tropical forest, the forest of the moderately hot 
region, the coniferous forest of the temperate region and the 
alpine conifers ; but here it must suffice to refer to the red 
wood forests of Sequoia sev^pervirem, along the coast moun- 
tains of California and the Douglas fir forests in Oregon and 
Washington. The coast Sequoias arc confined to a district with a 
warm, very damp climate, and so ** permeated with humidity 
^ is the rich sandy loam in which this tree attains its full 

* dimensions, that the removal of heavy logs must be done 

* on sledges which, with broad slides slip along the slimy soil.” 
‘The fcl lowing is the description of a wood which, according to 
‘ Mayr's opinion, represents the still virgin redwood “Forest. About 
‘ 57 stems to the acre, with a mean growth of 22j^ feet 
‘ and an average height of 275 feet, giving 3,350 cubic feet of log 
‘ timber par tree, or 190,000 cubic feet per acre.” The average 
age of this wood is estimated by Mayr to be 703 years, so that the 
average annual increment per acre is 270 cubic feet. These are 
large figures. However, Dr. Mayr’s data are not obtained by care- 
ful measurement of sample areas of average quality, but he con* 
eiders them reliable average figures, and we have no ground for 
disbelieving his estimates. Let us compare them with the yield 
of forests in the Black Forest. In the famous forest range of 
F&lzgrafenweiler in Wurttemberg there are silver-fir woods with 
a mixture of beech, 152 stems per acre, which, at an li^e of 150 
years, with a mean height of 180 feet contain 18,560 cubic feet of 



lOBimT IN NORTN jUIBBICA. 




timber, or an annual increment in 150 years of 123 cubic feet 

f er acre, considerably less than half Dn Mayr's figures for an age of 
00 years of Sequoia sempervirena. Occasionally this species 
attains still greater dimensions. Dr. Mayr found a stem is 
a sheltered v^ley 308 feet high with a girth of 46*6 feet, at 
6^ feet from the ground. The first great green branches 
began at 230 feet up the stem or 65 feet higher than the 
tallest tree in Germauv. Still greater dimensions are attained by 
the giant Sequoias in the valleprs to the west of Sierra Nevada, but 
the tree has only a circumscribed range. Semler,'p. 591, writes 
as follows : — Deeper in the mountains than the small groups 
so often described whieV are found in Calaveras county, the 
Mammoth iree extends over an area of 44 Enj^lish square miles 
but never forms such an enormous mass of forest as the Red- 
wood.” In Garden and Forest^ 1890, p. 571, is a description of 
Forest and of patches of this tree lying more to the south, especi- 
ally in Tulare county with a collective area estimated at 37,500 
acres in Oregon, Washington and in the coast mountains of 
British Columbia. 

Here the yearly precipitation of snow and rain is about 63 
inches* and dense coats of moss lay on the branches of the 
Dougins fir and other accompanying conifers. The average 
height of mature trees is here 213 feet and the thickness about 
feel diameter at 6^ feet from the ground. These are average dimen- 
sions, but stems over 300 feet high are not uncommon. A young 
80 year old wood on the best sandy loam rich in humus in 
South Oregon (Mayr, p. 297) of quite uniform dense growth, a 
so-called secondary growth springing from a clearing made by a 
former forest fire, gives, with a height of 130 feet and 324 stems 
per acre 58,600 cubic feet of timber per acre or a mean 
annual increment up to an age of 80 years of 735 cubic feet. In this 
case also would a complete valuation of a carefully chosen sample 
area have been of the greatest interest. The great part of these 
woods is, however, already in the hands of the wood merchants 
and will soon be turned into money. The State still owns 9,000 
acres, of which 3,500 have been demarcated as a reserve and are 
protected by law. 

Sequoia eempervvrena reproduces itself easily as coppice, as 
stated by Bernier p. 593 and Kessler, p. 726. Kessler, p. 598 
makes a similar statement regarding the Mexican Cypress, 
Toucodium Meancanvm, The coast Sequoia yields almost exclu- 
sively the building timber for California, and it is exported to a 
distance by ahi]^ and rail into the j^orly wooded districts. But 
the stock is rapidly disappearing ana the wood of the Douglas fir 
and of the yellow pine from Oregon are invading the cnstrict 
formerly monopolized by the Sequoia. 

Among the numerous conifers which grow northwards from 


Mayr la Forest and Jagdaeltaag, 1880, p. 61. 
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California into the coast districts, the Douglas fir Paeudotauga 
Douglasii is the most important. This most valuable of all 
North American forest trees is at its best on the declivities 
and damp valleys of the Cascade mountains. Dr. Mayi's 
figures are only results from a careful estimation by eye, 
passed on the measurement of single trees of average dimensiona 
Nevertheless even these imperfect results give us some means of 
picturing to ourselves the enormous energy of forest growth 
under these extremely favourable conditions of soil and climate. 
Spruce woods of the best quality in Wtirttemberg* eighty years 
old with 320 stems per acre and an average height of 91 feet 
give a cubic contents of 11,650 cubic feet or a mean annual incre- 
ment up to this age of 145 cubic feet per acre. 

What an immense difference in the power of roots and 
leaves and cambium cells to form wood quickly ! In one case 735 
cubic feet per acre per anntim, in the other 1 45. Examples of such 
a rapid formation of wood are of the highest scientific interest in 
order to get a foresight of the time during which the formation 
of the coal layers in different parts of our globe were forming. 
If the new, but vigorously developing Forest administration in 
Japan would give us yield tables of Gryptomeria japonica, and 
other rapid growing forest trees in that country, we might 
perhaps get similar results. Up to the present time, the only 
trustworthy measurements giving anything like similar results are 
those which D. E. Hutchins, now Conservator of Forests in the 
eastern part of Cape Colony, made in 1882 in the plantations of 
Eucalyptuua OlobwliM, on the Nilgiri mountains of the India 
Peninsula, in a similar damp mild climate to that of the Douglas 
fir region. A wood 19 years old, Aramby, at 7.500 feet above sea 
level with 500 stems per acre and a mean height of 108 feet 
had a volume of 9,080 cubic feet or thus gave a mean annual incre- 
ment up to an age of 19 years of 477 cubic feet per acre. 

The Douglas fir has not only the property of producing wood 
in a most extraordinarily rapid manner, when the climate 
thoroughly suits it, but also can accommodate itself wonderfully to 
different climatic conditions. It is still an extremely valuable 
forest tree in the dry climate of Montana, on the mountains which 
there form the water parting between the Pacific and Atlantic 
oceans. Towards the south, it extends, as already stated, into the 
mountains of Texas, Arizona, and northern Mexico up to 30 deg- 
rees in latitude, whilst its northern limit is lat. 56 aegreea In 
Montana, according to Mayr, the annual rainfall is onl^ 28^ inches 
and here its growth is considerably slower, and the dimensions of 
the trees smaller than in the damp climate of the mountains of 
the coast. Mayr gives the mean height and diameter here at 


* Lorey, Ertragfnntersnohangeii in Fiobtenbestiinden.— Font nnd Jigdiil* 
tong. Sapplemontary Vol. XII. p. 64. 



FOBnTBT IN NOBTH AMBRIOA. 


378 


148 feet and 32 inches with a slow growth. These facts correspond 
to^ the habit of the Deodar in its home in the North West 
Himalayas, where in the damp climate of the outer ranges with a 
mean annual rainfall of 70 inches it attains a diameter of 24 inches 
in SfWears, whilst in the dry climate of the inner ranges of 
the Himalayas it requiries 200 years to arrive at these mmen- 
sions 

The yellow pine has almost the same habit as the Douglas 
fir, and its wood is eiported in vast masses from the eastern 
part of Washington, from Montana, Oregon and Idaho. Unless 
protection be afforded, these forests of the Douglas fir, of the 
yellow pine and other conifers will be annihilated: here, as in the 
the pine forests of the eastern coast regions, there are won- 
derfully large business concerns which are appropriating 
the colossal timber resources produced by centuries. The wood 
cutter is followed by the forest fire, which destroys what is left of 
the forest. Everywhere, up to the present time, the forest of 
North America is devastated, and thoughtful observers have for a 
long time raised the question how long the timber supplies will 
hold out. Attempts have frequently been made to estimate the 
annual demands for wood in the United States, and in the 
summary prepared by Pernow (p. 35) for the Paris Exhibition, it 
has been placed at 22,000 million cubic feet and the total forest 
area at 695,000 square miles. If all the wood which is felled were 
utilized, this would yield an annual supply of 50 cubic ft. per acre 
with good management. But only a small part of the wood, 
perhaps on the average only half what is felled, often only a 
quarter or less, the rest remains lying on the ground and is gene- 
rally burnt up by the forest fires. Thus, in case a careful man- 
agement were introduced, and the area of forests did not steadily 
diminish, each acre must produce annually 100 cubic ft. and this 
is a very high yield. 

If these figures are reliable, the production of wood must soon 
fall ofiF and a crisis cannot be long delayed. One cannot, however, 
imagine, that any speedy alteration will be made in the present 
system of pillage and destruction of the forest. The time will 
come and cannot be much longer delayed, when the export of wood 
from the United States, which has steadily diminished of late, 
must altogether cease, and the import from Canada, already con- 
siderable, will be greatly increased. Many even consider it is not 
impossible that the export of wood from Europe to America will 
in time become profitable. The development of affairs will^ lead 
to a larger use of stone and iron instead of timber for buildings ; 
whilst in many districts, coal will replace wood fuel, for at present 
three quarters of the total consumption of wood is for fuel. But, if 
the question progresses as rapidly as at present; the prices of wood 
must steadily increase and thm is recognised on all sides. Laws 
Against destruction of forests by fire have for a long time been in 
force in the different States, but have for the most part been 
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treated as a dead letter. In 1882, the American Forest Associa^ 
tiou was founded, which meets every ye^ and h^ already dona 
much to awaken interest in forest preservation in wide circles. In 
California, there is a State Board of Forestry, to arrest destruction 
of the forests, and in some of the Piairie States, already con- 
siderable areas have been planted out, extending to 100,000 acres in 
Dakota, and 1,000,000 acres in Nebraska. On the other hand we 
must not forget, that in other States, the forest area has become 
greatly contracted. For example, Ohio contained 54 per cent of 
Sorest in 1856, and in 1887 only 16'69 per cent. From New 
York we learn that the Government of this State will undertake 
the proper management of the Forest region of the Adir~ 
ondoLcka which, since 1886, has been under the protection of a 
special law and also that the President of the United States will 
take some decisive step towards forest protection, provided the 
state of the political parties will permit his doing so. 

For the scientific observation of forests much has been done 
in the United States. The Central Government has published 
the excellent works of Sergent, and the publication of a new work 
* The Sylva of North America ’ has just begun, which will set 
forth the description of North American trees in 12 quarto volumes 
with excellent illustrations. In the Museum of New York State, 
on the 15th of last November, the large collections of woods and 
forest products, known as the Jessup collection, was opened. 
Accounts of North American Forest remons are published in books 
and periodicala The interests of the Timber Trade are dealt with 
in several periodicals some of which are well edited. Only one thing 
is wanting and that is indeed the chief point, an intelligent, 
permanent system of Forest management. 

Tne Forest area, which still belongs to the Central Govern- 
ment, is estimated at 720 millions of acres, more than six 
times the area of all state and domain Forests in the German 
Empire. But for the present, the endeavour to become rich, 
rapidly carries the day. The wood speculator finds ways and 
means to fell wood in forests belonging to the Stares and to 
the Union, and the owner of private forests has not yet learnt that 
regular management may, fiideed, give less produce at first than 
pillage, but tbat in a properly managed forest, a large wood 
capital collects which can at once yield a certain revenue, sure 
to increase steadily with the increasing prices of wood. Many 
wait for the State to commence and start regular management in 
its own forests. The State has, however, as yet hesitated to 
enforce its rights in its own forests with energy, partly from 
consideration for the wood merchants who are exploiting the 
forests regardless of oonaequences. By the law of nome8teads» 
every American citisen can obtain 64 acres for a triAiog stamp 
duty and just as much more for the small price of 1^— 2*" dollani 
in acre. Kessler relates that the Humboldt {Udwood CompapjT 
obtained 5,000 acres for 18 to 20,000 dollars by buying the 
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rights of settlers at the rate of 50 dollars a head. The value of 
the wood on this area has been estimated at 11 million dollars. 
But enormous masses of wood are felled every year on State lands 
without the shadow of a right. In the seven years from 1881 to 
1887 the value of wood felled in this way, amounted to 36,719,935 
dollars, of which only a small part, 478,000 dollars was recovered 
from the guilty parties. 

The interests of the present are stronger than the care for 
the future. Whilst this is also the case in other countries, yet 
it has been possible to take care to ensure the rights of the 
future. When in India in 1856, energetic measures were 
taken to secure the rights of the State in the Teak forescs 
of Pegu, and a proper forest management was introduced, 
the greatest possible dissatisfaction was shown by the merchants 
of Rangoon. It would have been a proper policy, they urged, to 
bring all mature timber to the market as soon as possible, so as 
to secure a rapid development to the young seaport. At one 
time it seemed as if the urgent petitions of the commercial people 
at Rangoon to the British East Indian Government, would oe 
granted. Moat fortunately, such a bad measure was avoided, the 
Teak forests were protected, a permanent well-regulated manage- 
ment was introduced, and it is now universally admitted that 
these thorough measures have greatly contributed to further the 
continual and rapid development of Rangoon. 

In America also, in course of time, the rights of futurity will 
be protected. It is chiefly through Germans that successful 
forest management has been introduced into India and it is not 
impossible that before the import of German wood into America 
commeuces, skilful German Foresters will be invited to 
establish a rational forest utilization and a careful forest treatment 
into the United States. At present, however, the fulfilment of 
that idea lies in the distant future ; and we must not forget 
that already in 1882, Bernhard Fernow in a letter from North 
America warned his fellow foresters in Germany not to build 
hopes on prospects in the United States. But in America, a change 
in affairs may come in a single night and signs are not wanting 
that such a change may before very long become possible. In a 
certain place in his book, p. 97, Mayr says, At present the reve- 
'nues of a properly managed forest would be very small and would 

* not nearly defray the cost of management. Precisely because the 

* commencement would involve a loss, the State appears to be 
'specially designated to make a beginning; the time will soon 
' come in which land stocked with forest will experience a similar 
'rise in value as the once valueless Prairie.” Whether the 
Federal Government, or that of separate States, will actually start 
the work, appears, as thinm are at present, very doubtful. It is 
not, however, impossible, that private forest owners will graspthe 
fact of the great advant^e of careful forest management. With 
steadily rising prices for wood, the increasing capital value will 
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afford a more than sufficient compensation for the moderate 
revenue from a well managed forest. In another place, where he 
speaks of the Douglas 6r, Dr. Mayr very properly says ; how 
* well enterprise and capital might unite in a simple system 
‘ based on a steady profit, to the blessing of the land and the 
^ profit of the speculator.” It is not impossible that, in the United 
States, the private forest owner may first carry out this idea. 
The rapid growth of several of the most valuable woods of North 
America and the steady rise in the price of wood will render it 
possible to carry out careful forest management at a profit. 
Cooper’s Hill Golleqb, W. R. FISHEK 

Srd May, 189L 


THE “ THAN ” TREE OF THE UPPER BURMA 
FORESTS. 

Mr. Oliver, Conservator of Forests, Upper Burma, has lately 
sent me specimens of a new species of Terminalia which will 
shortly be figured in Hooker’s leones Plantarum as Terminalia 
Oliveri, Mr. H. C. Hill has given me some additional information 
concerning the appearance and geographical distribution of this 
interesting tree, which he has permitted me to incorporate in the 
following remarks. 

The Burmese name is ” Than,” and the tree belongs to the 
section Peutaptera which by some Botanists has been regarded 
as a separate genus. The fruit is five winged, like that of the 
common Ter*rninalia tomentoaa, but much smaller. The loaves are 
sub-opposite, at least in the few specimens which I have, as yet, 
seen ; and this circumstance, together with the small size of the 
fruit, explains why Government Officers in Burma were doubtful 
whether the tree should be classed under Combretv/m or under 
T&rminalia, It has no petals : petals, however, are wanting also in 
Comhretum apetalam, a Burmese species. Besides the absence of 
petals, the chief generic character of Terminalia is that the 
cotyledons are always convolute, whereas in most species of Comr 
bretum they are irregularly plaited or flat. The cotyledons of Than 
are spirally convolute, in the upper part of the seed being twisted 
arOund the radicula, which has about one third the length of the 
embryo. It stands very near to two species described by Presl 
from the Philippine Islands, Terminalia paaaiAara, with a two 
winged fruit and pdyantha, the fruit of which has four, sometimes 
three wings. 
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Than is a moderate sized tree, attaining 40-50 ft. with a girth 
4-5 ft. The stem is irregularly shaped, often channeled, somewhat 
like that of the Hornbeam of Europe. During the dry season 
the leaves turn red before falling. The bark, which is menish 
grey, resembling that of Anogeiasus is thick and brittle. 

Its cells contain an abundance of starch and of calcium oxalate 
crystals, but apparently no tannin. The decoction of the 
bark gives a light colored extract, which has been largely used 
to adulterate Cutch, but is believed to be entirely inefifective as a 
tanning material. 

Termiiialia Oliveri is a very common tree in the dry region 
of Upper Burma, which commences on both sides of the Irrawaddy 
river, north of the 19th degree N. lat. and which extends as far as 
Mandalay and somewhat higher up in the Chindwin valley and 
in the country between the Chindwin and the Irrawaddy river. In 
this extensive dry region^ which also comprises some of the land 
drained by the upper Sitang river, with a mean annual rainfall 
of only 20-30 inches, Than is associated with Outch (Accuiia 
Catechu) in a thin open forest, from which the Cutch, being the 
more valuable tree, has been much cut out. Other trees found 
in this forest are : Tectona Hamiltonianat Shorea Siamensia 
(Ingyin) and (Tuukyan) Terminalia tomentoaa. 

D. BRANDIS. 


JBonn, Jvly, 1891, 


LORD WENLOCK ON THE FOREST POLICY OP 
BELLART. 

In reply to a petition presented to the Oovemor of Madras at 
Hospet, when on tour in the Bellaiy District, to the effect that 
the relaxation of the Forest Laws and especially the free use 

* of brushwood for sugar cane boiling and for agricultural 
' purposes generally, are measures earnestly and widely desiredp” 
His Excellency Lord Wenlock replied as follows : — 

They had also asked for the relaxation of the forest laws as 
' regards the use of brushwood for sugar cane boiling and agricul- 

* tural purposes. His Excellency was afraid on this point it was 

* hardly possible for the Government to make exceptions in favour 
I of one particular ioduatrjr. He thought the sugar-cane industry 
‘ hardly required any special prop or bolstering up by the Govern- 
I mont. He did not think it possible for the Government to relax 
‘ any of the rules laid down by it. As regards local industry, he 

found on enquiry that the prices charged were the same which 

* the Department charged in the other provinces. He did not 
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* think it would be poarible to reduce them still lower for the sake- 

* of agricultural intmsts. If it were found possible to do so, he 
' would like to see it done, but at the same time he felt bound to 

* say that the Government had a^difiicult task before it in conserv- 

* ing the forests of the country. There was no doubt that unless 

* matters were taken in hand in time, the whole forest would have 

* been denuded both of fuel and fodder. At present he did not 
' think it possible to relax the laws which were found necessary 

* for the conservation of forests. His Excellency did not think a 

* Government would be doing its duty if it did not do its best for 

* the interests of the country and in the interests of those who came 

* after them. To do so they must have revenue and it was found 

* that they were obliged to charge certain fees and take certain 

* privileges for acquiring a certain amount of forest produce which 
' would eventually prove a source of enormous wealth to the people 

* of the country. He looked forward to the time, not very far 
' distant, he hoped, when the forest revenues would have grown 

* BO large as to enable the Government to reduce very largely the 

* taxation which pressed so hardly on the subjects of the Queen in 

* this country. He hoped that day was not far distant, perhaps in 

* the life time of some of those assembled there. As matters stood 

* at present he could only say it was difficult for the Government 

* to relax any of the rules and regulations which were found neces- 

* sary to carry on the forestry of the country.’* 

We are glad to see that Lord Wenlock has refused to give 
way in this case and has been able to explain so clearly to the 
petitioners, the forest policy of his Government, a policy which was 
inaugurated by his predecessor. Sir M. E. Grant Duff. The sugar 
cultivators are among the richest and most prosperous members of 
the agricultural community, and if among the cultivators on the 
rich and well irrigated banks of the Tootigabudra there are any 
who can afford to pay fully for the forest produce they require, it is 
they. It may seem to those who do not know Bellary that the 
concession of free brushwood to poorer agriculturists might not 
only be graceful but be useful to the forests as allowing of cheap 
' cleanings * of poor material, the brushwood taken in such cases 
being usually thorny bushes of Zizyphus, Canthium, Garissa and 
so on, which, if the other growth is good, may be usefully removed. 
But the fact is that in the neighbourhood of Hospet the Reserved 
Forests are of the poorest character as regards vegetation, and1«- 
Quire chiefly the protection of all growth for a period of years to 
welter the shoots and seedlings of the forest trees. With full 
protection for five to ten years, the Gound, Hospet, Jog. Tornagal, 
Sillakal and Buckasagar Reserves, which now consist of bare hill- 
sides with a little grass and an occasional bush or stunted tree, or of 
piles of granitic boulders with a few pockets of soil and occasional 
shrubs, will change their character and fill up. They ought reallv 
to be walled or fenced to make sure of protection, and we tbioK 
that the result would be such a growth of various kinds that after 
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« time, the yearlv * bleanita^ which will be mKseasary to re- 
relieve the tree shoots will give plenty of good fencing material of 
the kind most in use m the country. But, as pointedout bpr Lori^ 
Wenlock, it is perfectly fidr and just that the agriculturm for 
whose benefit the expense of forest ‘protection and impTovetnent 
is incurred, should contribute towards that expense by paying fc^r 
the material they consume. 

It really wonderful what capabilities these dry stony 
Deccan *liil Is have. In ravines, not .far from Hospet, we have 
found parrhes of pure teak, which, in spice of yearly burning and 
yearly hacking, still comes up again and again ; and with protection 
would give, if not timber, at any rate, material for small native 
houses and agricultural implements. Teak and Yegi (Pterocarpus 
Marsupium) ; Yepi (Hardwickia binata), Narudu (Dolichandrone 
crispa) with Oyrocarpus Jacquini, Terminalia tomentosa and 
Belerica and the male bamboo, may be expected to form 
the future forest, and there will, as in the neighbouring 
leased forests of Sandfir, be probably a fair sprinkling of ^ndal 
gradually introduced. We believe there are few forest works in 
India which so deserve to be watched with interest by Forest 
Officers as the work of gradually restoring and reclothing the barren 
hills of Bellary and Anantapur. Hitherto, Ajmere has been our 
type of excellent results, but much of the go(^ done there has, as 
Mr. Hill recently told us, been counterbalanced by the evil effects 
of a too early opening to grazing. To judge by Lord Wenlock’s 
speech, the Madras authorities may be trusted to avoid the Ajmere 
mistakes, and arrange for both necessities, the necessity of good 
pasture and that of cheap fuel and agricultural material in such 
a manner as to prevent the one necessity injuring the prospects 
of the other. The recent orders of the Government of India se- 
parating the * pasture lands ' from those reauired for * fuel and 
fodder ’ shews that the distinction is intendea to be maintained : 
and, if we mistake not, merely reproduces and applies more 
generally, what had already been applied under what is known in 
Madras as the ' Bellaiy scheme.’ 


REVISION OF THE t'OBEST LISTa 

^ We have received from the Inspector General of Forests 
copies of a Memorandum in which it is proposed to have these 
Lists only for the Government of India Provinces. We shall 
endeavour to review this shortly, but we may remark that our first 
impression certainly is that tne old two lists for * India ’ aad 
* Burma * respectively is more practicable. 
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A '‘BLAZER." 

Dear Sib, 

I wish to suggest that Foresters should adopt a blazer in India. 
Anything of the kind has a distinct effect in promoting esprit 
de corps, and I think besides that it would be a useful thing, since 
everyone probably fi\|ds himself at some time in a position to use a 
blazer. Some details would have to be settled, such as who had 
the right to wear it, and the actual composition of the blazer. 
This last would be very easy, I imagine, — probably invisible 
green would be the main feature. 

Cooper’s Hill men just now are adopting a blazer, and some 
Forest Cooper’s Hill men may have taken to that, but they would 
probably agree that they should subordinate Cooper’s Hill to the 
Department, or they might go in for both. 

Tours truly, 

T. 

We support our correspondent’s suggestion and think that all that 
is necessary is to agree upon Colours. The Forest School at Debra 
Dun has just adopted a blazer of dark blue with orimson edging and 
a badge of I. F. S. on the pocket. The same with some forest device 
might do for the Department generally. * Invisible green ’ usually 
becomes very quickly and painfully < visible ’ after exposure for some 
time to an Indian sun. 

Son* Xd. 

AN INTERESTING NEW PRODUCT. 

We have received form Mr. McDonell, Conservator of Forests 
in Jummu, Kashmir, speeimcns of a composite plant locally called 
* Kuth'; which we identify as Saussurea Lappa, Clarke. Our 
correspondent says that the plant grows at a^ high elevation, 
perhaps at from 9,000 to 10,000 feet. The root is dried and sells 
at as high a rate as Be. 25 per maund. It is collected by villagers 
and paid for at Tehsils, and the chief purchaser is a Bombay 
Chinaman, but for what purpose he takes it to China is not 
known. It is a very interesting product and we shall be very 
glad of an^ help in elucidating tne subject. In the flora of 
British India, it is said to be supposed to be the * Oostus ’ of the 
ancients, largely used as a medicine in India, but that its proper* 
ties have not yet been investigated. In Dr. Watt’s Dictionary, 
under ' Costus,’ we find it referred to as ' Kusht ’ or ' Kust,’ and 
that it probably is in demand as a perfume similar to * orris/ the 
scent produced from the roots of certain species of Iris, such as 
7. florentina and 7. gerrmnica. Doubtless, when Dr. Watt reaches 
Samsv/rea we shall have an epitome of information up to date. 
It must, of course, not be confounded with ' Oostus speexosus.* 
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XXX. •os'S'xox^Xi jlxtid xiBrvTsrwa. 

REPORTS ON FOREST ADMINISTRATION IN MADRAS 
AND BOMBAY DURING 1889-90. 

These reports have just come to hand but though so late we 
must notice them, as they contain some interesting points. We 
do not purpose to criticize the wofkof the Department, for this has 
already been abundantly done in both cases, the Forest Reports of 
the minor Presidencies being rather more reviewed than are 
those of the Government of India Provinces. 

In both Presidencies, Forest Settlement work is going on but 
slowly. However, if slow, it is apparently sure, for the Govern- 
ment of India ** fully recognizes the exceptional accuracy and 

* legal correctness of the Madras Forest Settlements and is 

* satisfied that the indisputable title thus acquired over the State 

* Forests is only safe foundation for their rational treatment” and 
from Bombay it is reported that the Reserved Forests which had 
been declared such under S. and are now to be put through the 
mill of C. II and that the Protected Forests are to be gr^ually 
converted into Reserved, a procedure which the Government of 
India appears strongly to approve, considering that the chapter on 
Protected Forests was probably introduced into the Act, in order 
merely to meet temporary requirements. 

The question of the large privileges granted in Bombay to 
villagers and of the measures proposed bv the Government of 
Madras to meet similar customary licenses^ have been more fully 
discussed by us in a separate article, in which we have expressed 
our satisfaction with the Madras scheme and noted the remarks 
of the Government of India on the Bombay Forest privileges, 
which advise that Government to consider ** whether and to wnat 
' extent the financial sacrifices due to the grant of privileges are 

* Justifiable.” And we have referred to the statements of both 
Conservators that no ' rights ' have been admitted at settlement 
except those of way and water. After the treatment of privileges 
the most important and noticeable point in the Bombay Forest 
Report for 1890-91 is that of the preparation of Working Plans, 
ana the remarks made in the Bombay Report for the N, Circle 
will be read with interest by Working Plans ofiScers elsewhere, 
who will probably hope that Mr, Fry or some one else will give 
us, in the pages of this Journal, some fuller and clearer informa- 
tion about how they are going to work. Apparently work has so 
far only been attempted in the Thana Disrict in 14 Ranges where 
^out 1,140 square miles have been divided up into 808 
Blocks and Compartments, tbe average area of a compartment 
being 50 acres. The rotation generally adopted, and apparently 
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calculated more or less by guesswork, is 40 years; so that 
as we understand it, what has been done is, calculating back- 
wards, to make a large number of Blocks or Working Circles, each 
of 40 X 50 = 2,000 acres, which means 2,382 Working Circles for the 
adminstrative Northern Circle. It will be interesting to hear at 
times the result of this, but it seems to us that in order to carry 
out detailed operations not only of felling and exploitation but of 
improvement and protection over 2,382 working units, even the 
recent increase of staff is likely to be hopelessly inadequate. 
Mr. Shiittleworth gives the following explanation. 

“ The problem set to the Forest officers to solve was to 

* arrange the working plans of the forest upon the bases : — 

* (a) that local supply must be served by allowing to forest 

* villagers and others as much r4b material, in the shape of tree- 

* loppings, leaves, &c., as can be supplied ; by providing grazing for 
' village cattle ; by providing labour and occupation in forests : and 

* all these were to be given within a reasonable distance of in no 
^ case extending 4 miles beyond a forest villager’s home ; 

* (b) that local trade must be encouraged and developed ; 

* (c) that the revenue legitimately obtainable from the forests 
^ should be realized ; 

* (d) that forests must be maintained : their capabilities being 
^ preserved and enhanced. 

* In order then to comply with the conditions imposed by 

* Government, it was necessary: 

* (i) to have the forest-blocks or working circles, French 
series* of restricted areas, so that the 4 miles maximum distance 

' should be observed ; 

* (iL; to have a large number of forest blocks. There are 1,331 

* forest villages in the Thana Collcctorate, their cultivation 
' occupying the plains, while their forest areas about 1,250 square 

* miles in aggregate, covering the hill ranges which are on the 

* sides of the valleys and form the water-sheds, or divides of the 

* drainage ; 

* (iii.) to have a large number of coupes in order that simul- 

* taneous exploitations should be spreaa over the whole forest 

* region of the Thana District ; 

* (iv.) to determine a revolution which would give for the 

* market the kind of timber in general demand, viz,, small timbeTf 

* firewood and charcoal, which would allow selected trees to 
‘ mature ; which would provide as much branches with leaves 
' attaching to them for r^b as can be supplied ; which would 
' provide a sufficiency of grazing for village cattle : and which 

* would at the sam e time keep the hill sides so well protected by 
' tree-growth as to ensure the impounding of a torrential rainfiul 
« and the prevention of its off-flow in turbulent rush on to the rice 

* fields in the cultivation areas below, with the removal of soil and 
‘ other detritus, to impoverish the land and work other disastrous 

* oonsequencea** 
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The Government of India express themselves as satisfied 
that the small working circles are instified, but comment on the 
^t that all the forecasts are based on area instead of on material 
and advise the calculation of the possible yield. They further 
remark, it is observed that the treatment generally applied to 

* the forests which have been brought under systematic working, 

* tends to create a system of coppice-uuder-standards. There can 
*be no doubt that the future of the forests under such a form of 

* treatment is, if the coupes are scrupulously closed for a consider- 

* able period, less affected by grazing than under a system of 

* jardinage and restoration fellings, and it is possible that such 
' treatment is justified under the favourable climatic conditions of 
*the Thana District; but the same yield of material and revenue 

* which would have resulted were the areas transformed into high 
' forest can hardly be expected. Under any circumstances, it 
' seems essential that the coupes should be closed against grazing 

* for not less than 10 years to allow for the establishment of new 

* saplings, without which forests under the tioatment applied 

* cannot but deteriorate. Considering the value of the Thana 

* forests, the artificial re-stockiug of blanks would also seem to 

* recommend itself, and in order further to increase the future 

* value of the forests, the Government of India are advised to 
' recommend that groups of promising trees and saplings may be 
‘ left, forming (so to say) patches of high forest.” 

We confess, that without attempting to express definite 
opinions on this scheme (for how can we do so without better know- 
ledge of the locality and conditions) we cannot help thinking 
that the leap all at once into such minute subdivision and such 
intensive working as arc required to carry it out, is too long a one, 
and that temporary simple plans for large areas so arranged as to 
secure the easy collection of the statistics and information regard- 
ing capabilities and growth which are necessary for every perma- 
nent working plan that is to be really successful would be better. 
We hope Mr. Shuttleworth or Mr. Fry will send us as a sample 
the Project of the Working Plan for some one selected specimen 
out of their 2,382 Working Circles. 

In the Madras Report not much is said about Working 
Plans, but we gather that these which are in force are 
mostly plans of a temporary nature calculated to serve as 
we have above suggested that such plans should for the 
collection of the information upon which the permanent ones 
will be eventually based. It is noticeable that the results 
of the fellings of coppice over 95 acres in the Nilgiri Eucalyp- 
tus and Acacia Plantations gave 514,095 cubic feet ^ or an 
average of about 5,400 cubic feet stacked per acre, equivalent 
to about 77 tons of solid wood. One of the coupes^ in 
Coonoor Peak gave as much as 16,600 cubic feet, equiva- 
lent, at 70 cubic feet ton and 20 years average, to 11*8 tons 
per acre per i^num, which is about what Mr. Hut&ins estimated, 
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We regret to see that the relations between the Revenue 
and Forest authorities which seem to be good in Madras 
are by no means always so in Bombay, to judge by the remarks 
made by some of the Commissioners. Mr. East, the Commissioner 
of the Central Division, referring to Mr. Shuttleworth’s chapter 
on grazing says — 

“ The description of the barren rock tracts which cofistitute 

* a large proportion of the Deccan grazing grounds as forests under 
‘regeneration and abounding in luxuriant vegetation is, to say the 

* least, too highly coloured for the most part, and the large 
' figures representing the number of cattle impounded suggest 
‘ doubts whether the present system is not too violent a departure 
‘ from old established cu.stom. The entrustment of grazing interests 
‘ to a department in its very nature hostile to them, can only 
‘ be regarded as an experiment which should be carefully watched. 

* The tendency of the department is, it cannot be doubted, 
‘ to subordinate all interests to the growth of timber. A 
‘diminished supply of good milk, mutton and beet is a heavy 
‘ price to pay for a few square miles, some decades hence of 
'worthless scrub jungle. If the Forest Department had its 
' way, it would abolish goats altogether and permit sheep to 
' exist only on private land so far from forests as to be safe 
‘ from straying into them. Before maxing over grazing land to 
‘the Forest Department it would be well if closer inquiry 
‘ were held whether they could do any good with it, cither 
‘ directly by raising wood or indirectly by protecting the surface 
'of the soil, in exposed situations. My sympathies are en- 
‘ tirely with the Forest Department, except where there is 
‘danger of its trenching oti valuable sources of food-supply 
‘ without pro6t to its own cause. The Conservator, in his 
‘ remarks on the perversity of graziers, seems to forget that 
‘ the so-called forests arc artificial creal ions of yesterday, whilst 
'as grazing grounds they have existed for generations, in a 
‘c untry which is notoriously conservative of ancient custom. 

' Th V are frequently unrecognizable as forests in the common 
‘ use of the term.” 

And Mr. James, the Northern Division Commissioner, speak- 
ing of the ability, industiy and devotion to Forestry of two 
Forest Officers, says : — 

If those gentlemen paid equal attention to carrying out the 
‘ wishes and orders of Government as regards rayats' rights and 
‘ privileges, the Commissioner would have still greater pleasure in 
‘ commending them. Recent orders of Government will, it is hoped, 

* go some way to the desired end. Undoubtedly one of the chief 
' objects of the Forest Department is to bring people into discipline 
' and convert vague and mischievous habits into method and order. 
'But judgment is needed for enforcement of the rigid rules of 
' French and German conservancy upon an Oriental people, and 
' when privileges are being cartailoa and brought under control 
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* as they must be, a loyal endeavour to meet admitted needs is 

* likely to pay in the long run. Undoubtedly the Forest Depart- 
*ment have great difficulties for which allowance perhaps is not 
' always sufficiently made, and they are bound to keep in view a 

* high standard of conservancy, but a littl<^ more cousiderateness 

* would, the Commissioner feels sure, tend much to reduce 

* friction.*’ 

We quote these extracts merely with the remark that in all 
official business of the kind where two Departments, one of which 
looks almost solely to the present and the other almost equally 
solely to the future, come into contact, there must be considerable 

* give and take ’ for few things are so hostile to progress as 
recrimination and unfair writing like that about the * good mutton 
and beef ' and the ‘ worthless scrub jungle.* 

' There arc not many other matters to be noted in these 
reports. We see that the Kanara Saw Mills were closed in 1889, 
and that the tram lines in various districts of Madras are earning 
good opinions. 

On the subject of grazing there is much of controversy in 
both Reports. To attempt to review in few words the opinions 
of the various authorities would take far too much space, ho we 
shall content ourselves by extracting the following expression of 
the views of the Government of India from their review of the 
Madras Reports. 

“ The Government of India agree in the remark that the chief 
‘object of imposing a fee upon graxing is to limit the number of 

* animals admitted into the State forests. In the opinion of the 
‘ Governor General in Council, these fees should vary with the 
‘locality and the local value of pasturage, and as a rule, the 
‘ number of animals grazed should be restricted to the number which 
‘ the area can support with due regard to the production of timber or 
‘ wood. Where a limit of number has been so fixed and moderate 

* maximum fees have been laid down in the interests of the people, 
‘it would seem a matter of small importance whether the fees are 
‘ realized by means of permits or by auction-sale. The latter 
‘ method, however, might encourage the influx of herds from 
‘ beyond the immediate neighbourhood to the exclusion of local 
‘cattle, and is consequently only desirable under exceptional 
‘circumstances, as when the area grazed is to be treated as a 
‘ grass farm.” 

The notes on natural reproduction are usually interesting to 
the readers of the ‘ Forester.* The Madras Northern Circle 
Report refers to the excellent improvement in the growth of the 
Devancheru Reserve. A few years ago this was an area of poor 
dry laterite country covered with small thorny scrub and so browzed 
hy goats as to present an almost hopelcs appearance. It lies how- 
ever quite close to the large town of Rajahmundry where the 
demand for fuel is large and 5,000 acres of it were reserved at the 
suggestion of a well-known late Collector, Mr. Foster. It was strongly 



9mm mm mmiimmv v 


||bf4 oQoa with dry thori^ ^n4 ioap^tion pa^p ware taed^ 
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IlWHpawit i> imi^etnil^ie in unaerwood end th# 

■mwRbieaa m ^ fibewmir hefi4p throqgh it. Otbpf 
tyeea i^ie beipg treated p the aaipe w ao that we laig 
epeect eprtly that the lower telake ef*the <^davarip one of the 
cieheet a^ov^ltaral ooantriea in India, will have good, well define^ 
eoppioe ardae fit to supply smaU piaterial in oonmerable amount. 

l?he yemarks regaraiog the reproduc^U of Hardwickia pt 
dLna&t^ar deserve quoting : — ^ 

" in Huchukota, where the soil is red and stony, and the 
main growth is Ha/rdwicicia binata, seedlings of nard/mckiok 
etill appeariand die down in the hot weather. It is believed, 
however, that these seedlings do not all die, but that the roots 
•of some perish ; and it is believed, that gradual improvement is 

a on. The old trees are vigorous In the tract of Kottakota 
jias been surrounded by a wall of stone, the growth of trees 
of various kiuds and the crop of seedlings are wonderfully good. 
Protection has been real and effective here. In the Amagonda- 
polliem reserve, Hardwickia seedlings are coming on fairly.'* 
The Report might have added that in one of the most barren 
of Reserves in India, that of Gootoor in the same District, the 
result of a stone wall round the boundary has been a promising 
growth of shoots, principally of the useful Dolichxmdrow criapa. 

The Report of the Southern Circle of Madras has much of 
interest on the same su^ect, all of which it would take too much 
Bpaoe to reproduce. The growth of sandal seedlings under 
bamboo on the Javadi Hills (North Arcot) is remarked on ; and 
the reproduction of Hardwickia in the Kollcgdl and Bhavani 
forests of Coimbatore is spokenofregretfully, as owing to imperfect 
fire protection the seedlings appear only to be yearly killed 
off again. 

The following remarks on the reproduction of Sandal are 
worth quotation 

" The sandal (Santalum aVbvm) is propagated by birds which 
* swallow the entire fruit and drop the seea under the trees and 
* bushes where they perch. Young sandal plants are to be found 
* in every ravine and thicket in the sandalwood reserves of 
' Kolleg&l but they are not so numerous as could be expected after 
^ 6 or 7 years of protection of those reserves. This is to a certain 
' extent due to rank undergrowth which docs not admit of sufiScient 
* light necessary for the young plants. The ptrotection, moreover, 

* has been by no means complete and both fire and cattle have 
* entered repeatedly.” 

This agrees fully with our experience that sandal seedlings m 
almost never found in the open, but come up in great profusion 
under the shade of bushes and in hedgerows, and this may be seen 
even far away from the natural locality, as about Adyar in 
Madras itself. 



Od Ihe quMtion of the Kfmidiiotioii of^ Teefc fereete, jam W 
the most important mleBtiooB with which Indian Foreet 
have to deal, and omlf^ thoee leaat definitely aettled. the UStumm^ 
remas'ks will be rdlfi wjjhih intereet 

** The Diitrict VflMet Officer, 8<mih'€ownhator0t wr^j^o ^hat 
' in regard to natqral^ reproduction and causee of &ilure in the 

* high foreet of hie divieion, another yearns obaervatioh onW tende 
‘ to corroborate the etftemente made in the last annual report 

* Mr. Porter finds that there is little or no ** advance growth " of 

* teak from seed in the Anamalai forests worked under the Jardinage 

* system and considers that we must stimulate or assist reproduo* 

* tion by clearing away the undergrowth and rank grass which 

* prevent the seeds from germinating or seedlings flourishing and 

* by planting out seedlings from nurseries where necessary. The 

* Conservator agrees with him and experiments in those directions 

* will be undertaken during the current year." 

The Report of the Southern Circle of Bombay seams to say 
that natural reproduction is generally good where protection from 
fire and grazing is possible ; and that of the Northern Circle says 
the same. 

** Natural reproduction is a mighty power available for re-^ 

' clothing forest estates, provided there is sufficient and seasonable 

* rainfall and due care is taken to protect the areas agaiust fire and 
' the grazing of cattle, especially sheep and goats. In the two 

* Thana Divisions, the coppice shoots that appeared in the coupes 

* between August and December, had attained considerable 

* dimensions by the hot weather. In the Earjat Taluka, coppice 

* shoots of 8 and 4 years old have attained the height of 25 and 30 
' feet with a diameter of 4 inches. In places where grazing is 
‘ never allowed, seedlings of teak and black wood have sprung up in 
'abundance. In the two Khandesh Divisions, the reproduction by 
' seed, supplemented by coppice shoots, was vigorous in closed 
' forests and in places not traversed by fire." 

The Sind Report, under this heading, points out how the 
growth diminishes acoording to the distance of the areas from 
the river. We quote the fcSlowing as of interest on the subject. 

** The working plan of the Sind Forests, probably already des- 
‘ cribed in former reports consists in the fencing in of compartments 
' worked for fuel, anci out of which cattle are excluded, until the cop- 
' picoshootH and seedlings are of such growth as to escape being trod- 
' den down when buffaloes, cows and sheep are admitted, and after 
' the tops of the young trees have attained a sufficient height to be 
' free from harm— goats are then allowed to browse Attention has 
' been paid to this duty, and with satisfactory results, as far as the 
' river-side forests are conoerz^d ; but complaintfl have reaobed me 

* with regard to a number of the areas acquired within reoenit years 
' that are situated some distance from the river. The Diviaipnal 

* Forest Officer, Oukkiir, remarks — As the system ef irrigation in 
'‘Bind is by •meaiBS of canals, it is staoessary to point .out wary 
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* desirable it is that forests should be riveu to us alou^ the river 

* bank where floods come/’ and “ it is oetter quder existiug condi- 
^ tioDS to abandon those Belas far removed from the river which 
‘ can be irrigated by canal agency only, and Bectlre instead Belas 
' on the river side." Again, ** there is a large ofea of land in the 
' Shikarpur range, the growth in which is getting small by degrees 
'and beautifully less, and the state of which is rapidly deteriorat- 
‘ ing into the condition of a desert.” The Divisional Forest Officer, 

* Naushahro, reports If the closed blocks referred to in the 

* foregoing two paras, do not get sufficient water, it is feared that 

* they will be ruined soon.” The forests in the other two Divisions 
^ are all, with only one or two exceptions, situated on the banks of 

* the river, and are therefore under the influence of its floods. The 

* above facts prove that I am right in the opinion 1 have already 

* expressed to the effect that all new reserves should be selected 

* from areas available on the river.” 

Under Artificial Reproduction, the most interesting point 
referred to in the Madras Northern Circle Report is the necessitv 
for re-stocking parts of the Oasuarina plantations in Nellore which 
have been cut, with indigenous trees, because it has been found 
that on the lauds that have borne one crop, new plantings of 
casuarina are unsuccessful, probably because the first crop 
has drained the upper soil and consequently water is 
at a lower level below the surface. The seedlings planted 
around the wells grew strongly enough, but on the lands 
between, some other species is required. The ' neem ’ tree 
nnd ^ Kurkapillai ’ (Inga dvlcis) aje expected to prove the beat 
kinds. The success of the mahogany plantations at the foot 
of the Coonoor Qhat is encouraging, as, so far, it is one of the 
few places where the tree has been grown on at all a large scale. 
We understand that there are now nearly 200 acres of mahogany 
{Swietenia Mahogani Skud TMicyrophylla) Bind that the largest 
of the planted trees reach 17 feet. We suspect that the ’ Cassia 
Tora * referred to as having been sown in the Ganjam coast 
plantations should have been * Cassia Siamea.* C, Tora is only a 
small roadside shrubby annual weed. In the Southern Circle 
Report, it is recorded that at Nelambur teak and mahogany are 
being grown mixed and that 140 acres were stocked in this way 
with 152,974 teak and 1,492 mahogany. This means nearly 40 
feet per tree at a distance apart of 5 feet by 8 feet. With the 
assistance of bamboo or of some common quick growing species as 
a nurse, the available seedlings would have sufficed for a larger 
area. Worthy of notice is the good work done in Malabar in the 
introduction of new bamboos. But we suspect that the * Oian^ 
bamboo’ referred to as Dendocatom/as BrandisU is not Ba/ndrasa 
Bra/adisii of BurmsilJbat the splendid Dmdoceda/m/M giaarUeufi 
of Penang which b mitob cultivated in Burma^ and u the giant 
bamboo of the Calcutta, Madras and Peradeniya gardens.^ The 
** Golden Bwrma bamboos ’ are probably the gomn variety of 
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BamhvM vulgwris and if ao, their native oountiy ia Ohina and 
not Burma, VendoccJ^xmaa longiapatiiua and 0mh4Uasta^ 
jpergracUe are reported to thrive and will^ be valuable intiMuc- 
tioDB, but Beeaha (Ochland/ra) trovancorica ia more intereating 
botanically than it ia likely to be aa an economic plant 

We recommend the valuable * notea on exotica ’ in both 
Circle Reports as well worthy of attention and full of interest 
We may conclude our notice of these intereating Reports by 
giving the Avenue and Expenditure of the year. These were : — 
Bevmue Exipenditwre Sv/rplue. 
Madras ... 15,57,627 ... 11,65,358 ... 8,92,259 

Bombay ... 81,37,978 ... 17,65,159 ... 18,72,819 

We are glad to see that the Madras Board of Revenue con- 
eideib it “preferable to invest a far larger proportion of the receipts 

* in roads, buildings, fire lines, jrc., and to increase the efficiency of 

* the staff, than to merely pay it over to general funds as surplus.’* 
This enlighted policy deserves to find imitators ; if our forests in 
India are ever to oe the magnificent and valuable estate they 
ought to prove and can be tn^e, capital expenditure must be 
devoted to works of protection and improvement, and we believe 
that no policy is so bad as that of calling for the maximum of net 
revenue while the communications of the forests are still in a 
primitive condition and the staff ridiculously insufficient for proper 
protection and management 

GOOD CONDUCT BADGES OR MEDALS FOR FORES® 
SUBORDINATES. 

In a recent circular the Government of India has had under 
consideration a proposal to grant some decoration or distinction 
to Forest Subordinates as a reward for approved service and good 
conduct, and have circulated their views for the opinions of the 
various Local Governments. They say. “ The Government of 

* India considers that there are objections to the use of medals, 

' stars or any other military form of decoration by officials in Civil 
' Departments ; and if Local Governments and Administrations 

* are agreed as to the desirability of introducing a system of good- 
' conduct awards for Upper Subordinates of tne Forest Depart* 

' ment, I am to ask what form of decoration or distinction would 
' be considered suitable. Stripes on the sleeves are considered 

* suitable for officials below the rank of Rangers. For officers of 
’ higher position, bangles have been suggested or some gold or 

* silver worked design on either the collar or shoulder straps of the 

* uniform— «uoh as oak leaves, or other symbol emblematical of the 
‘ Forest Service.” 

We hope that the result will be satB&ctory, the prospect of 
marks distinction for specially good service cannot but tend to 
4ielp in getting better candidates and honester men. 
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CROP EXPERIMENTS IN ASSAM. 

We have received the Annual Note on crop experiicenta 
carried out in Assam in 1890-91 on rioe, sugarcane, and other 
crops. We gather that of the rice known as * Sali * the averag^o- 
yield per acre in the Assam Valley determined from 2,942 experi- 
ments made over 976*85 acres amounted to somewhat over 19* 
mds. That of * ahii ’ came to about 17 maiinds, as did the average 
yield of * bao.* In Sylhet the outturn of all experiments was 19 
maunds, while only 16 were obtained in Gacnar. The experi- 
ments in sugarcane resulted in shewing the following net results. 

(1) . l%e yield of * Giir * is 1,400 lbs. per acre. 

(2) . Cane gives 47*24 per cent of its weight of juice and, 
8 16 per cent of its weight of ‘ QOr.* 

The average yield of linseed per acre is 444 lbs, that of rape 
825 lbs, that of cotton 807 lbs, that of * Til * or gingelly 266 ma 
that of jute 1,077 lbs, onions 1,625 lbs, potatoes 1,769 lbs and 
tobacco 625 lbs, results which seem to us to afford useful and 
interesting statistics. 


CHEAP QUININE. 

In reviewing the Annual Report of the Darjeeli^ Cinchona 
Plantations for 1890-91, the Lieutenant Governor of Bengal says : 
** The net profit of the year’s working amounts to Rs. 17,040-2, a 
' result which maybe considered as satisfactory and quite sufficient. 

* It must be remembered that in starting the cinchona plantations 

* in this country, the Government did not aim at a profit : its 

* object was to secure for the people a cheap remedy for fever, the 

* commonest of all tropical diseases. The quinine manufactured 
' at the Government Factory can now be sold at one rupee per 
' ounce, while as Dr. King remarks, quinine cost a good many 

* rupees per ounce 29 years ago, when the cinchona enterprise was 

* initiated by the Government of Bengal. This is a matter f<*r 

* much congratulation. Hardly any greater blessing to a fever- 
‘ stricken conntiy can be imagined than cheap quinine. Dr. King 
'* observes that it would be possible still further to reduce the price 
' of quinine if all the charitable dispensaries in the province were 

* to supply themselves with the Government drug instead of buying 

* their quinine elsewhere. The Lieuconant-Governor has ascertain- 

* ed by personal enquiry, since Dr. King’s report drew his attention 

* to the subject, that many dispensaries procure their quinine from 
' private stores Re. 1-2 and Re. 1-4 per ounce, when they could 
' purchase it from Dr. King at Re. 1 per ounce. This is an obvious 

* absurdity. Not only is the Government quinine declared to 

* be purer than tnuoh of the foreign quinine imported into 

* the country, but also it is only reasonable that institutions helped 

* by Government should <draw their sapipHes of tquinine from the 
' Government Faototy, end the Inspector-OeoeMhl of Oivil Hospitels 

* will be asked to look into tke matter and consider what *oaD be 

* done to extend the demand for Government quinine in order to 

* bring about a further reduction of price.” 
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ZIT. TXACSSR XCJLSKSSa?. 

CHURCHILL AND SIU’S CIRCULAR 
of September 3rd, 1891, 

BAST INDIAN TEAK. — There has been a considerable 
falling away in the volume of business in London during the 
months, the deliveries having only amounted to 868 loads against 
1,801 and 1,872 loads in August, 1890 and 1889 respectively. 
For the eight months the deliveries have been 9,841 loads m 
1891, 10,886 loads in 1890, and 10,907 loads in 1889. The 
reduction in the visible s\ipp1y continues large, and while sellers 
are inclined to ask higher prices for floating cargoes, buyers are 
more ready to enter into fresh business at those recently current. 

BOXWOOD. — Persian and Abasian.— Stocks are low and 
supplies wanted. African. — ^There is no stock, and early 
arrivals would And a ready sale. 

PRICES. 


Indian Teak 

per load 

£l 

to 

£14 

Satinwood 

per ton 

£6 

to 

£10 

Rosewood 

per ton 

. £6 

to 

£10 

Ebony 

per ton 

£10 

to 

£12 

Boxwood 

per ton 

£4 

to 

£13 


XTOT'ZBS QXFXDZtZSS JL2T3D ZBZTZtJLOTS. 

BRAVERY OF A FOREST OFFICER. 

We extract from the ‘ Pioneer ' the following account of an 
episode in the recent floods at Narsingpur. The Swedish 
Missionary’s house is situated on a knoll close to the stream, and 
it was completely cut off by the water. Fearing that the water 
might rise higher and sweep it away, the District Superintendent 
of Police and the Forest Officer, Messrs. Mclver and Caccia» 
hurried down to the spot and managed to bring Mr. and Mra 
Lindroth and their children over safely in a tonga. Some 
servants had, however, been left behind, and seeing this Mr. 
Mclver sent for ropes, the water having risen so fast and so high 
that there was no other way of getting across. Seeing these men 
in peril, Mr. Caccia dashed into the stream, fully clothed, but had 
not reached the middle of the stream before he was swept away. 
Being encumbered by his waterproof be would infallibly have 
been drowned, had he not been swept into the branches of a tree, to 
which he clung. On arrival of the ropes he and the four servants 
were rescued by means of a rope tied round the waist of a strong 
Bwimmer, a punkha coolie, who swam across and tied the rope to 
the tree. 
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DEODAR CONING IN ENGLAND. 

RevertiDg to this subject, we may note that the earliest 
record we can find of the Deodar coning in Europe is of one that 
fruited in 1852, at Mr, Kell Barclay’s, at Bury Blill, near Dorking, 
as recorded in our columns, September 11, 1852, p. 582. The 
tree was at that time 28 feet high. We should be glad to know 
its further history. Since then it has fruited at Dropmore. Eew, 
Sunninghill, and other places. Sir Joseph Hooker kindly reminds 
us that at Eew there is a specimen tree which was a seedling 
raised by the late Sir Thomas Acland from a cone produced at 
Eillerton, near Exeter. The tree is more vigorous than many of 
the Deodars grown at Rew, the species not thriving well in the 
Royal Gardens. Writing from Bicton in our columns in December 
11, 1869, Mr. James Barnes, says : — I have not yet seen a tree 

* above fifty years old or more than 80 feet nigh, though I 

* have known it to produce cones for years ; and have seen per* 
' feet seed produced from home-grown plants, as well as plants 
‘ raised from home-grown seed.” — 0ardener*8 Chronicle. 


TASMANIAN TIMBERS. 

Amonj; the important trees of Tasmania is the ’’ blue gum ” 
which has its home principally in the southern parts of Tasmania. 
Many of these trees exceed a neight of 280 ft., with a girth of from 
40 to 50 ft The timber of the blue gum is of rather a pale colour 
hard, heavy, strong, and durable. In transverse strain its streof^th 
is about equal to English oak. It is used in house and ship* 
building, and also by carriage builders and manufacturers of toola 
The timber of the peppermint tree is useful for many kinds of 
carpenters’ work ; in drying it does not split. It is also used 
in shipbuilding. The “ stringy bark gum ” is a valuable tree, 
found in abundance in Tasmania. The wood supplies a la^e 
portion of the ordinaiy sawn hard timber for rough building 
purposes. It is also well adapted for carriage, cart, and wagon* 
building, wheelwork, and agricultural machinery, as well as for the 
framing of railway carriages and trucks. 'The timber of the 
white gurn ” or ** manna tree,’' is used for shingles, rails, and 
rough building materiala The “ iron bark ” is a valuable tree^ 
the trunk of which is sawn into good timber, it is also used for 
posts and rails. One of the most handsome of the native trees is 
the ’ black wood,” which is widely distributed along the slopes of 
the north-west coast. The timber is of a brownish colour, closely 
striped with streaks of various shades of a reddish brown# 
The more ornamented logs of this wood are exceedingly beautifol^ 
and fetch a hiffh price. The myrtle or beech is common in 
Tasmania,^ ana forms a large proportion of the forests. The 
huon ” pine is said to be the grandest and most useful of all the 
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soft woods. It is abundant along the riven of the sonih-weatem 

S tB of the island, attaining a height of from 60 to 180 fk, with a 
meter from 8 to 8 ft It is largely employed, locally, fer all 
kinds of furniture and ornamental work, and is the most highly- 
esteemed of all kinds of wood for the lighter sea crafti The value 
of Tasmanian bark and timber exported during the last five years 
amounted £627,861, or an average of about £125,478 a year. 
This, says the Jov/rnal of the Society of Arte, represents nearly 
one-eleventh of the total exports . — Timber Trades Jov/nud. 


AN INTERESTINO FOSSIL. 

The other morning the navvies working at the deep cutting 
of the Crieff and Comne Railway, at the west side of the town, 
came upon a curious heavy stone lying about 8 ft. below the sur- 
face of the ground. On examination, it seemed to have been a 
root-cutting of a tree nearly a foot in length, havii^ a diameter 
at the lower end of 7 in., and at the top of 5 in. The lower-end 
appears as if cut with an axe or some such instrument, and the 
top baa every appearance of being cut with a saw, and is quite 
smooth. The various yearly growths are distinctly visible at the 
raooth end. An experienced wood merchant is of opinion that it 
is the cutting of a laburnum tree. It is much heavier than a 
stone of the same sixe would be. — Ibid. 


THE MANNER OF MANNA. 

In an Occasional Note which we published on the 17th 
instant it was remarked that ” the manna which fell from the sky 
during a shower near Merdui and Diarbekir, in Asia Minor, last 
August, and was baked into bread, has been examined by French 
men of science. It is in the form of little balls or hailstones, yeb* 
low outside and white within, and is identified as a lichen belong- 
ing to the species Lecanora eaoidenta. The lichen is found in 
Algeria, but is common on the arid mountains of Tartary and the 
Kirghiz Desert.” A correspondent who read the note has kindly 
sent us some manna for inspection. In doing so he writes 
” Perhaps you would like to see some of it ? So I enclose a small 
quantity. As to manna it does occasionally &11 in the form of 
snow in the vicinity of Mardin, as 1 have repeatedly been assured by 
competent and trustworthy witnessea I also tested it ; but it 
is totally difierent from the recent fall in colour, form and taste. 
The former assimilates what we would realise the scnptur^ 
manna to have been like.” The sample resembles Plaster of Paris, 
the shape and colour being the same as deacnbed in the note 
'ftbove. Curiously enough, the same post brought us a recently 
pttbliahed broehim on tim chemical properties of mannas from 
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the pen of Mr. David Hooper^ F. c. s., the Madras (Jovemment 
Quinologist. It is written in scientific phraselogy, and though it 
fliEords a deal of information on this interesting subject from the 
chemist's point of view, it does not condescend to go into those 
details which the ** general reader” is in need of. 

It is as well to disabuse one’s mind at once of the idea that 
there is anything miraculous about manna. Doubtless the pass- 
age in the Old Testament, describing how this angels’ food was 
rained down from heaven to keep from starvation the wandering 
Israelites, pre-supposes the idea that a miracle was performed 
thereby ; but the miracle, if any, was with respect to the quantity 
of food provided rather than to the substance of the fo(m itself. 
Mannas (for there are several varieties) are simply concrete exud- 
ations from plants and trees and they are founa more conspicuous- 
ly in the following species : — Ash, coioneaster, tamarisk, camel- 
thorn, eucalyptus, oak, plantain, willow, cedar, larch and pine. 
The manna of the Israelites, according to some authorities, waa 
obtained from the tamaxjpk shrub, according to others from the 
camelthorn. It may well have been obtained from both. 
Tamarisk manna is called by the Persians guz-angubin or tamarisk 
honey. It exudes during the day time in the hot months of June 
and July, from the slender branches of the plant, in the form of 
honey-like drops which in the cool of the morning are found in a 
solid state. Bnrenberg discovered that the exudation of this 
manna is caused by insects of the genus Coccus which sometimes 
cover the branches. At the present day it is eaten by the Arabs 
and by the monks of Mount Sinai like honey with their bread. 
The camelthorn (or alhagi) manna Is called by the Persians 
tar-anguhin. The plant ^om which it exudes is small, and legu- 
minous, growing commonly enough in Persia, Afghanistan and 
Beluchistan. The manna occurs in the form of small, roundish, 
hard, dry tears varying in size from a mustard seed to that Of a 
coriander, of light brown colour, sweet taste and senna-like odour. 
It is collected near Oandahar and Herat and imported into India 
from Gabul and Candahar to the extent of about 2,000 lbs. annu- 
ally, and is valued at about thirty shillings a pound. Though 
each of these two kinds of manna has claims to be considered 
identical with the manna of the Israelites, we cannot help think- 
ing that at least one other kind has ec|ual claims. This is the 
manna lichen mentioned above, which is found in more or less 
abundance in every desert place between Algiers and Tartaiy. 
The Lecanora esevZenta is a plant that trails along the ground in 
layers of three to six inches thick over large tracts of country, and 
the position of its manna on the ground tallies with that mentioned 
in the Bible narrative. 

The manna best known in Indian Bazaars is ** Shirkhist," 
derived from the Coioneaster nvmmulama and chiefly imported, 
we believe, from Afghanistan and Turkestsu. It is ourious that 
its chemistry had not been correctly ascertained until the yssr 
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before last, when M. Babyjexamirecr an at^henllk specimen from 
Persia. The author of makhmn-A-Ad/uriya, making of shirkhiilt^ 
says ** they say that in the town of tfie Si^bah of fiehar art 
Patna and Bhagal^re; a substance like shirkhist is obtained from 
a plant called in Hindi, katrat and they prepare it in this manner. 
The tree is cut tiawn and fire applied to tlfb roote^ which causes 
a flow of boiling juice which concretes into, lumps like whiter 
sugar sweetmeats, and this sugar has all the properties of shirkist, 
and it is called by the people those parts harlahb” Of another 
kind of manna, Mr. Hooper writer 4s follows ‘.—nH* The pines and 
the cedars in the Himalayas have this year been thickly Covered 
with manna, and Dr G. Watt last February supplied some of the 
young branches of Pinna coccelaa coated with a white saccharine 
exudation matting together the acicular leaves The manna was 
whitish, opaque, soft and clammy to the touch before it was dried, 
odourless and sweet.’* There is no nasessity to describe in detail 
the numerous other kinds of mannas. Amongst them be 

mentioned the comme^ial manna fraaatnetfi, or pfpta- 

tions of Sicily, which is useful for its medicinal properties ; 
Ispahani manna derived from the AetragaUia fltmdmfna ; oak 
manna derived from thb twigs of the Querous •j^aica, which is 
an object of som^ ioduslry among the tribes of Kurdistan at the 
* presCM day ; Lanstan manna which ooses from thePyma glabra ; 
Australian eucalyptus manna, which is such a favorite sweetmeat 
with the children of that country ; and the manaa de Bfian^on 
or Birgantina, colfected from the larches grown on the French 
Alps. ( Indimi Asaricul^^ 


NATIONAj:. SCHOOL OF FORESTRY. 

^ At t>he recent annual meetiug of the Association of Chambers 
of Commerce Mr. G T. J P. (Southampton), moved 

To conArm the resol utions^assed at previous meetings of the 
A««soQiation uf Cham bets of Commerce, that it is durable that ft 
School of Forestry should be established for the Uimed Kinrtom, 
and again represent to the Right Hon. the President of the Board 
')f Agnculture the desirability of such an estnbIfsMkent.” He 
said that Englatta was the * only ^reat civilised country in w 
woild that had no fiR^hool of ^»reslry In Odfmany, Nature 
aided by Science and Art had produced the greatest portble effect 
for sterile land; and m France, a sterile desert — iiihifbited only , 
by shepherds, and almost uninhabitable by then?— I|ad beftn 
rendered productive, and its character complelely^changed. The 
South of Scotland delegates bad asked for a fUiyal Commission 
in favour of <*Forth Can§l. He did not ask for a BoyaT 
Commission, beSroee a seriea of Royal Commissions had alrerty 
sat. The laift ocikitrt^d Itt fabouWiM885, ^t again in 1886, 
and terminated its nlito jn 188 t. Be had hoped Sir. John 
Luhbbdk, whh nrektdw m^\M^3ominiacion, would have been 



401 NATIONAL AOBPOL Of^NOBBmnT. 

thete to second ttie resolation, as lie had done on a previous 
occasion. The amount of our imports of timber and the products 
of timber made chis^questidn very important. Seein^r the enormous 
amount of timber and its products imported by Great Britain ; 
that her colonies were importing largely also ; that Australia was 
importing from the Baltic, and Canada waa actually buying 
timbers also, was it not time that they considered the possibility 
of a failure, or at least a dropping off. in our supplies of 
timber ? In the McKinley tariff which had lately been 
passed by the American Senate, placing an iron wall of 
tarj^s around the States, one article was aignificautly relieved of 
duty, namely, Canadian timber, showing that oven they recognis- 
ed the necessity of securing supplies from all quarters, and as 
cheaply as possible. The probability of a failure of our supplies 
had been dealt with by very eminent men, and there was a 
general concensus of opinlmi that that supply would be very 
miiUih diminished. W^re we in Great Britain in a position to 
•mertMHhat deficiency 4 a q||y way ? He had'* before him a lecture 
delivered by Professor Schlich, who was one of the greatest 
authorities on* £prestry, having served twenty years in India. 
Professor Schlich said s ** I have *repeated)y drawn attention to 
the fact thtft the United Kiu&rdom has «n grep of waste land 
amounting to over 26,000.000 acres, and that less than oDe^|0urth 
of it could produce all the ordinal^ timber, valued at 
£12,000,000, which is now imported.” Ilia highest authority on 
the Now Forest— namely, the Hon. Gerald Lascelles, who was 
' deputy-snrveyoi^-eaid: — There are to be sesn bji^the student 
of forestry overy 40,000 aecres of wa8t#|pnd lying idlt and worth- 
less. He will see several fine plaSitatiokia of paj^i which are not only 
ripe and mature, but which are going back* rspidly, and he will 
wonder w^ the crop is not i^alised. Worst of all, hx will see 
some 45 , 000 Acres of. the most beautiful old woods in tbe*ooniltr^ 
moat of whieb are iying back and egpedily going to Wksok and 
ruin. All tha| is required to preserve them for future generations 
is by simply Oiwtecciug by enclosing them, and, removing dead 
trees, leave it to Nature to perpetuate theia,” Before the last 
Commission ams hold, the Government sent an invitation to 
eminent gentlemen both in France a^d Oermhiiy to come over 
and report upon the state of the woods and forcsto of the 
country \ and M. Boppe, inspector of French forests, having been 
asked-^^l^e^er a School of Forestry was essential in Great 
Britain, aai^ ” Were it only for the purpose of replanting t^s 
five or sit imllions of moor and waste land which cover one-third 
of the Higblskids, we should oonsider there was a sufficient reason 
Yor the formation of such a school.” 

Mr. B Stiebel (Nottingham) seconded the reeoultion.^ . 
^r. Alderman Stuagp (pull) said be hoped the nest time Mr* 
Harper brought tihe Bu{||^t ^ Obdeayour to 6^^ 

jtbem some information as to Hql ezteni m waste laod|».4H|P|ble 
for forestry purposes belonging to the Orown* 
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The Ftesident. (OAonel Hill, sogg^ted an addition 

orlilteratioQ of the resolution. A very influential deputation had 
already wuted upon Mr. Ohaplin who gave them to under- 
stand, that he could not do as was wished without money, and he 
had not the money with which to do it. Oommunicatipos shMlld 
be made to the CoancMllor of the Exchequer with a view of induc- 
ing him to look favourably on the proposal, and there would then^ 
be more chance of canning it out. 

Mr. Harper said he would wish the meeting to leajf^the 
matter entirely in the hands of the Executive GoaDoil,to 
approach either the Chancellor of the Exchequer ojp the Prq^idenk 
of the Board of Agriculture as they thought fit. 

The resolution waa carried unanimously. 

Becently, in the House of Commons, Sir J. Lubboek asked 
the President of the Board of Agriculture whether he proposed to, 
carry out the recommendations of the Select Committee on 
Forestry. 

Mr. Chaplin’s reply was as follows 

The Select Committee on Forestry made two recommeq^ 
tions. One was the creation of a Board of Foesstry ; the other^e 
establishment of a School of Forestry in more than one Centre., 
But the powers of the Board of Agriculture under the Act which 
erected that de^rtment are strictly limited, and the Beard has 
no means and nojMwer of giving efiect directly to these 
lecommendatioDi: Wd are doiofj^ what we can within our powers 
by (1) making further statistical inquiry than has yet been made 
into the fnteni of wwods and plantations, distingoiBhing the 
younger Imm the oldelfwoods ; (2) by inspecting and aiding by a 
grant the lecturefi given in thi University of Edinburgh under the 
sanotion of the Et^al Scottish Arboricultural Socie^. We have 
also undertaken, under cettain conditions, to make grants toWarc^ 
the Chair of Agriculture and Forestry about to bt established in 
the Durham College of Science ; and we are now in oorrewon- 
denoe with the Surveyors’ li^titution with a view to the offlteial « 
recognition of the examinations in forestry etMVductefl by^lhtW** 
institution. ^ should be very glad to promote the deVelopose^ 
of education ij^restiy as far as possible ; but MHiak that witbiii 
the power oflpl Boaira of Agricultflre we are doing all, that can 
be done in that direction.— Timber Trade Jou,mqL 
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FOREST TREATMENT IN SOUTH TINNEVELLY. 

Tinnevelly forms the southernmost 'tHitrict of the Madras 
Presidency and occupies an area of 9611 square mrles. Its 
principal forest areas occupy the eastern slopes of the range . of 
hills which forms the wesrern boundary of the district and is 
roughly taken at 900.000 acres. The mean annual rainfall in the 
plains may be estimated at 60, and that on the hills at 100 
inches. Deciduous forests occupy all the drier slopes up to an 
elevation of 2,000 feet and from this elevation great masses 
of evergreen forests, broken only by ruined patches of Kami 
clearings, stretch themselves upward to the crests of the 
range and along the streams at the bottom of valleys. A 
lint* of cairns wMch runs more or less midway along the slopes, 
separates the ** Reserved Lands,** which lie below, from the 
Reserved Forests** which He above it. In the former, free 
grazing and the removal of headloads of grass and firewood 
for bond fide home use are allowed ; but in the latter no such 
privileges exist. 

South Tinnevelly comprises the talnqs of Nanguneri, and 
Ambasamudram ; but my remarks will chiefly apply to Papana- 
eam which is by far the principal block in the district. The 
forest area, altlnnigh very limited and the field for work not large, 
has, still, muQ^,ip it that is interesting The sncred waters of 
the TatiibarapaAl and other rivers take their rise here, and it is 
the irrigation the^ afford which is the principal source of wealth 
to the district; fairly good fishii^ and shooting afe obtained, and 
the richnesa and variety of the vegetation are well known. 

The forests were formerly worked under the License '* and 
** Selection *' systems and more recently “ Coppice under stan* 
dards," Jardinage,*' and cultural operations were introduced. 

License System This was applied to the lower deciduous 
forests and was confined to the removal f>f firewood, agricultural 
implements and small timber. It may be briefly described as 
follows. The antrchflaer t>n payment «f a fee receive# from tha 
imber a ticket whim^rescribes > he period and locality, the descrip- 
tion and amount of produce, and the thaiuna through which the 
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produce must pass. At the thanna the produce is checked and if 
it accords with the terms of the ticket, the ticket is retained and 
in exchange a “ way permit ” is given, which coveia the produce 
to its place of destination. It will bo at once seen that this is a 
wasteful and ruinous system. Under it the best trees are selected 
and removed and crooked, gnarled, dwarfed and rejected trees 
remain which must only deteriorate the forests and reduce their 
value and utility ; or perhaps out of a felled tree a small portion 
of the trunk or a branch is taken and the rest allowed to rot or 
removed for somo other less useful purpose. This system has 
given way to the “ Coppice under standards system. 

Coppice under Standards: — An attempt at this system 
was made the year pre\ioiis on small irregular patches but it was 
not understood and it proved a financial failure. 

The Mundanthorai plateau, which is about 10 square miles, 
was then chosen, as it is centrally situated and affords easy access 
to the foresters and forest guards of the range for studying the 
system and applying it to their own charges. A base line was first 
laid out along the Mundanthorai-Kariar Boad and from this 
parallel lines were taken 15 chains apart, then across these, at 
right-angles, another row of lines wore cut at 20 chains apart, there- 
by dividing up the area into 80 acre coupes so arranged that 
the winds which blow with great force for nearly four months in 
the year cut the coupes more or less at right-angles to their great- 
er length. The coupes are demarcated with stones, showing the 
number or name of the coupe and the year in which the coupe 
was felled, thus : — 



(The angle of the stones shows the direction of the coupe 
boundary line, and each face of the stone points to the cut area 
and has inscribed on it the name of the coupe and the year in 
which it was cut.) 
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The principal trees and Hhrnbs found within the plateau are 
Teak, Pterocarpus Maraupium, Satiiiwf)od, Tamarind, Grewia 
tiliii-'folia, abutilifolia and aaiatica, Briedelia retusa, Cordia Myxa 
and angustifoiia, Cassia Fistula, Albizzia odoratiasima, Lebbek 
and amara, Spondias mangifera, Uuinigvrosa canescens and 
deficiens, Sohleichera trijuga, Diospyros Luibryopteris and Mela- 
noxylo!), Careya arborea, Zizyphus Jnjiiba and xylopyra, 
Anogeissus latifolia, Dalhergia latifolia, paniculata and lanceolaria, 
Prcnina latifolia, Morinda citrifolia, Chionanthus malabarica, 
Sapindus emarginatus, Walsuta ]>iscidia, Aglaia, minutiflora, 
Atalauiia m|,)nophylla, Liinonia alata, Mundulea subcrosa, Bucha- 
nania latifolia, Termitialia Chebula, Arjuna and belerica, Vitex 
altissiina and trifolia, Mirnusops indica and Roxburghiana, Cycas 
rcvoluta, G^rocarpiia Jacquini, Givoria rottleriformis, Bauhinia 
malabarica and tomentosa, Hydnooarpusalpiua, Hardwickia binata 
and pinnata, Phyllanthus Ernblica and polyphyllus, with 
dense extensive patches of undergrowth consisting mostly of 
Strobilanthes Kunthianus, Meinocylon tinctorium, Randia 
dumetorum, Webera asiatica, Flaoouriia sopiaria, Erythroxylon 
indicum, Dichrostachys cinerea, Zizyphus (Enoplia, Helictercs 
Isora, Actephila excelsa and Cadaba triphylla. 

Most of the trees and shrubs ooppicc well and send out 
strong, vigorous shoots, and iii the case of Dalhergia paniculata it 
was here discovered, as was noticed in the 1888 September 
number of the Indian Forester^ that coppice shoots spring from 
the parenchyma between the woody zones, a fact unknown in 
other dicotyledonous plants. 

I am indebted to J. G. F. M. for his "A note on Forest 
Management in Tinneveliy " published in the January-March 
number of the Indian Forester where he has given in much 
detail the “signal advantages” gained by the system, but a 
short account from one who had introduced the system and laid 
out the coupes, may not be out of place. 

The fellings were done departmen tally, but might now be 
given out on contract, except for the fact that small branches 
and twigs are removed in headloads by the poorer class 
of villagers, mostly women, from the sale of which they just 
scrape a day's living. It would be exceedingly hard to leave 
them to the tender mercies of a contractor. I have not an 
account of the out-turn of produce with me, but the net gain at the 
end of the official year 1888-89 was something near Rs. 26 
per acre, with a prospect of being very materially increased. 

From 10 to 20 standards, according to the richness or 
poorness of the soil and the denseness of the undergrowth, were left 
per acre. On fairly extensive slopes of 1 in 10 and steeper, it was 
found advisable to retain the continuity of the leaf canopy and the 
fellinga approached more an improvement — thinning and cleaning 
operation than regular coppice ; care being taken to improve the 
stock, prevent erosion and maintain high forest. The regrowth 
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from sto-iU and the reproducrinn from self-sown seed were very 
good, owiiiif of course to the greater amount and better quality 
of sends produced by the parent trees, caused by the admission 
of more liufht all around them and by the breaking of the surface 
and the lodgement of the seed direct into the mineral soil by the 
felling, conversion and transport operations. 

Tne average height of the teak shoots for the first year was 
5 feet and the girth 2‘5 inches. For the other species it was 
somewhat less. 

The only dangers to be encountered arc from the winds 
which blow with great force for nearly four months in the year ; 
from the iSamhur and from insects. The effect of wind is miti- 
gated by cutting the coupes as is now done in alternate strips. 
I'he Sambiir selects the soft corky bark of the Mundulea Sube- 
rosa and of satin wood saplings for nibbing his horns against, 
and those saplings thus attacked are generally very much damag- 
ed and eventually produce heartshakes which, in the case of 
Batin wood, unfit it for the naves of wheels for which it is much 
used and especially valued. The trees majr be {irotected by fencing 
them round with, or hanging round their bark from 2 to 4 feet 
high Prickly Pear or any other thorny shrub. 

Coppice under standanls is now introduced throughout the 
district wi^.h very good results, both financially and as a means 
of improving and regeneraring the low deciduous forests. With 
the data n<»w at hand a working plan might easily be drawn up 
and strictly adhered to. 

The riniievelly Sflectian System ” much resembled 
Licen««e system in that it allowed the Contractor to pick and 
its r'hoiiHi* the trees for felling over an extensive area and resulted 
ill the dead, dying, hollow, and stag-headed trees, being left 
behind This method has since given place to *' Jardinage ** or 
the non method” properly understood. 

Jardinage : — Thi.*^ method is applied to the evergreen forests 
or “Shiila<” and to tree.^ of special value in the upper deciduous 
arnl M<Miii.evergreeri forests. The Sholas require most careful 
treatment as on their existence depends the cotitinuance of the 
wat^ r-siioplv to the rivers and .streams. We have just begun to 
mark out. coll nes nnd to work them systematically and with a 
view to I he above purpose (namely, the insurance of the 
watt^r-^opply to the rivers and streams). The points in view 
wnre : — 

(1 ) TJte continuity of the leaf canopy. Just ripe, over- 
rifie and dying (ree.s were removed at the rate of one tree per two 
acres. 

fi.) The improvement of Individual trees by cutting 
away fiom n ern the cre<‘|»er8 snd Loranthiis. 

(3 ) The germimatvm of seeds of the more impoviant 
species, Mtch as K«irigii, which was assisted by cutting away the 
brushwood and raking up the ground immediately after a goodly 
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number of seeds hau i^len ; and fostering of seedlings and 
saplings by cleanings and the removal of cover so that they 
might eventually take the place of the fallen veterans. 

In the abandoned Kami clearings, seedlings of the principal 
indigenous species were planted out and are mentioned under 
cultural operations. 

Of the principal shola trees I may mention Hopea Wightiana 
(Vella Kongu), which is par excellence the timber of Tinnevelly, 
Balaiiocarpus utile (Karim Kongu'i, Aglaia Roxburghiana 
(Chockla), Gliita travancorica (Shcnkurani), Cullenia excelsa 
(Vedipela), Bassia latifolia (Malai liupai), Hardwickia pinnata 
(Yanai Kolavu) Pterospermum rubiginosurn (Sitalapolavu), 
Hc*ritiera Papilio (Santhana Unnu), Ccdrela Toona (Mathacaree 
Vembu\ Dioapyros calyoina (Thuvara), D. Ebenum fKaruthali), 
Myristica liiurifoiia (Katujadica), M. corticosa (Kakamuugi), 
Alstonia scholaris (Thundapalui), Vitex altissima (Milay), 
Bischoffia javanica (Mala Ohadiyan), Mcpua ferrea (Nangu), 
Litsoea zeylatiica (Shonihugapala), Acrocarpus fraxinifoliiis (Mala 
Koniiai), Euphoria Longana (Puvan^ and Filicium dccipiens. 

Notes on the out-turn from conversion, and the reducing 
factors of some of the principal Classes of trees were taken, but 
are mislaid. 1 shall try to supply them later on. 

Cultural operations :-*Thesc were formerly confined to 
grassy areas through which narrow parallel lines were cut and 
teak and vengai (Pterocarpus Marsupium) seeds were dibbled in. 
It was always so far as I am aware, a failure. 

(Considering the importance of the evergreen forests both 
as a means of insuring the water-supply of the Tambaraparui and 
other rivers and financially from the large revenue obtained from 
thorn, it had always occured to me to extend these forests which 
already have been very much contracted by the unlimited Kami 
or Kiimri clearings, which are now for the most part abandoned 
and consist of low, dense, tangled, shrubby growth. With this 
view, permanent nurseries were made at Kannikally Odei and 
Ullaar and seedlings of the principal species such as Kongu, Satin- 
wood, &c., were raised in them and put out on the abandoned 
Kami clearings (sites of Sholas cleared for cultivation) in parallel 
contour lines during the first burst of the North East and South 
West monsoons in the form of an introduction. Teak and Vengai 
(trees of deciduous forests) were put out into the more open places^ 
and black and white Kongu, Nangu and other “ Shade loving 
species into shady places. Seeds also were dibbled in, but this 
was chiefly done by the Watchers and Forest Guards who carried 
seeds in their waist cloths and dibbled them in, in their beats, 
during the rains, in exposed and burnt up places. 

It may be mentioned that the areas were first cleared of all 
cree^rs and tangled growth and that the introduced plants were 
freed from vertical covering and wherever self-sown seralings and 
Baplings of the principal species were found it was merely cleaned 
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around them so as to protected them against suppression. 

In addition to the plants obtained from the nurseries I was 
able to obtain 1»000 (iheckla, 2,000 Nangu, and 2,000 Kongu 
seedlings from self-sown seeds in the forests. These were taken 
out and planted in November, 1888. 

I had just six months to watch the results of these operations 
which extended over an area of 50 acres, but during that time 
1 noticed that the majority of the plants were established and 
doing well. It will of course be necessary to replant failures 
and to clean the areas occasionally. 


S. C. MOSS. 


THE EXTERMINATION OF WILD BEASTS IN THE 
CENTRAL PROVINCES. 

From time to time a statement appears in the Indian papers 
showing the number of persons that have been killed by wild 
beasts and by snakebite during some preceding period of twelve 
months. This number, if we remember rightly, generally remains 
fairly constant at some 20,000 head. And English papers get 
hold of these figures and taking them in good faith, publish heart- 
rending articles on this terrible mortality. But there is good 
reason to believe that the number of deaths from snakebite at least 
is not to be relied on, as many deaths, such as those from heart dis- 
ease, or in some cases from poisoning, are attributed to that cause. 
Still, when all allowances are made for error, the number remains 
sufficiently large. 

A recent Resolution published by the Chief Commissioner of 
the Central Provinces dwells on this subject at some length. It 
appears that in 1890, the number of persons killed by wild 
animals in the C. P. was 368, and the number of deaths said to be 
due to snakebite was 1041, the total loss of human life being 14 
more than in 1889. 

The ravages due to wolves in the Hoshangabad, Saugor, and 
Narsinghpur districts, and the measures successfully adopted for 
the destruction of these pests have already been described in some 
of the Indian papers. It will suffice it to say here that 87 deaths 
were due to this cause and that the pack has been entirely exter- 
minated, owing to the systematic arrangements of the special 
ofiBcer deputed for that purpose. 

Various man-eating tigers have been destroyed : one in the 
Raipur district for which a reward of Rs. 300 was offered ; 
another in Bhandara ; besides several in Hoshangabad, Chanda, 
Balaghat, and Seoni. In all, about seven or eight man-eaters 
have been satisfactorily accounted for. Panthers claim 26 
victims. 
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The number of cattle reported to have been killed by wild 
beasts is 4620 against 3390 in 1889. These figures however do 
not pretend to accuracy, as a change has been made in the manner 
of preparing the returns, and cattle which have strayed and have 
then been stolen are often reported as carried oiF by wild beasts. 
It is believed that wild dogs in some districts have destroyed a 
good many cattle. 

The number of gun licenses in operation was 13,426, a large 
increase on the figures for 1889 ; and the Commissioner of the 
Nerbudda Division observes that there is no lack of arms, but 
rather of efficient Shikaris. 

The next part of the Resolution deals with two suggestions 
made by the Govern ment of India the first of which relates to 
rewards. ** The scale of ordinary rewards now in force in the 
* Central Provinces for the destruction of wild animals is as 
' follows : — 


For tigers .. ... Rs. 

„ do. cubs 

„ man-eating tigers ... ... „ 

„ panthers and leopards ... ... „ 

„ do. do. cubs ... ... „ 

„ bears ... ... „ 

11 dc. cubs ... ... ,, 

„ wolves ... ... „ 

„ any wolf, haunting villages and seizing children „ 
„ wolf cubs ... ... As. 

„ hyenas ••• ... Rs. 

,, do. cubs ... ... As. 


50 

20 

100 

10 

5 

5 

2 

2 

5 

8 

5 

8 


“ In the case of man-eating panthers and wolves, and of man- 
' eating tigers, for the destruction of which the ordinary reward of 

* Rs. 100 is found insufficient, special rewards are sanctioned, as 

* occasion requires, and these have sometimes been as much as 
' Rs. 600. The general opinion is that in most respects this scale 

* is sufficiently liberal, and the Chief Commissioner would prefer 

* not to alter it at present or until he has had further experience of 

* its operation.” 

The rewards are paid either by the Deputy Commissioner, 
in the case of animals for which special rewards have been sanc- 
tioned, and also in the case of wolves and wolf cubs ; or at the 
nearest Tahsili or Police Station. The skins are sent in to head 
quarters along with the bill '' to prevent fraud,” and of course 
the shikari never sees his skin again. In some provinces we 
believe the custom is to mark the skin in such a manner as to 
prevent its being brought up a second time, and then to return 
it to the owner. The Deputy Commissioner had to inspect the 
skins of wolves himself owing to frauds perpetrated by the 
passing off of jackal skins insteaid of the real article. 

The second suggestion made by the Government of India is 
so interesting to us as Foresters, that we do not apologize for 
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quoting what the Resolution says about it at length. The sugges- 
tion is that shooting parties should be encouraged for the des- 

* traction of tigers and other danTOrous carnivora in reserved forests, 

* and that in addition to liberal rewards, assistance in the way 

* of elephants should be freely given to Military ofheers and others 

* who have leisure to organize shooting- parties for the destruction 
‘ of advertised man-eaters. In connection with the general subject 

* of Forest administration, the Chief Commissioner has recently had 
‘ occasion to consider the Forest Shooting Rules in force in these 

* Provinces. These rules were first officially published in Novem- 

* ber 1888. They were subsequently inodific*d, and in these Rules 
‘ no person other than Forest officers or Military officers below the 
‘ rank of Field Officer may shoot in a rciserved forest at any time 
‘ without a permit, for which* a fee is charged ; while in closed or 

* Military officer. Wo* fire-protected forests, no shooting w allow- 
the rank of Field Officer ed between the Ist January and .lOth 
are granted permits free June. Practically the effect of the Rules 
of charge. should be to close the Government Forests, 

* which cover something over 20,000 square *‘miles of country, 
‘ to Native Shikaris — who, if inferior marksmen, are still our 
‘ most efficient, because by far the most numerous agency 

* for destroying wild animals ; and to convert these forests 

* -—that is one-fourth of the entire khalsa area of the Pro- 
‘ vince — into preserves for wild beasts. Enquiries have been 

* made as to the effect of these Rules in increasing the number 

* of wild animals : and from the information acquired, as well as 
‘ from his perception of the bearing and tendency of the Rules 

* themselves, the Chief Commissioner is satisfied that the Rules 

* tend to protect, and as a matter of fact do protect, wild animals 

* and augment their numbers. The Shooting Rules came into 
operation in November 18H8 : and since 
then there has been, as the figures in the 
margin show, a progressive and extra- 
ordinary decrease in the number of wild 
animals destroyed. This result is, in the 
opinion of some officers, chiefly produced 
by the prohibitive effect which the heavy 
license fees have on Native Shikaris who 
cannot afford to pay the fees, and to whom 
consequently the Government Forests are 
permanently closed. Other officers of 

* sporting tastes, holding that Native Shikaris are inferior marks- 

* men, view with satisfaction their exclusion from reserved forests, 

* and think that this exclusion will result in fewer tigers 
‘ being merely maimed and wounded, and through inability to catch 

* their natural prey, becoming man-eaters. Other officers 

* again who think that Native Shikaris never shoot tigers, 

* but reserve themselves for deer and pig, find in these Rules an 
< efifoctive measure of protection for deer and pig, the legitimate 


Year. 

Wild 

BDimali 

killep. 

1888 

1,825 

18S9 

1,223 

1890 

1.000 
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^ prey of the tiger, which being thus, it is presumed, provided with 

* an abundance of food, has no need to turn man-eater. Finally, 

* the Commissioner of a Division, a mighty hunter, ingeniously puts 

* in a good word for the tigers : “ If,*' he says, ** tigurs are all des- 
' tro\ed, the damage which will then be caused (by deer and pig) 

* to the crops in the villages lying in the vicinity of the forests 

* will become a very serious matter, and be much more severely felt 

* than the loss of a few cattle *' ! But against these sportsrnau- 
' like and, therefore, seductive arguments, the Chief Commissioner's 
' official judgment is proof. Indeed, he regards them as testimony 
' to the protective effect of the Rules, and as pleas for preserving 

< large game in the vast forests of the Central Provinces. But 
‘ Mj*. MacDonnell, having in mind the long tale of loss to life and 
' property which the present and all previous reports disclose, thinks 
' that our object should be to rid the Province of destructive wild 

* animals, and in the pursuit of this object he finds it difficult to 
‘ make a distinction between wild animals which are destructive to 

< life and those which are merely destructive to crops. The present 
‘ Shouting Rules were, it is understood, introduced primarily with 

* the object of Forest conservancy, and there was the subsidiary 
' object of preventing the extinction of some species of birds and 
' animals. The preservation of destructive canivora was, the Chief 

* Commissioner believes, neither desired nor contemplated. But 
' the rules have had this unforeseen effect, while there is every 
' reason to think that the requirements of Forest conservancy will 
' be sufficiently met by less restrictive measures. 

** In May last the Chief Commissioner had an opportunity of 
‘ bringi!»g the matter before a Conference of Forest and Executive 
' officers assembled to consider certain questions of Forost 

* administration. The Conference comprised among its members 

* some of the best sportsmen and most accomplished naturalists in 
‘ the Province, and the unanimous opinion of these officers was that 
' the Shooting Rules needed amendment. An amended draft of 
' the Rules was submitted for the Chief Commissioner’^ orders, 

* and this draft he has since been carefully considering. There are 
' certain points, particularly in connection with a close season for 
' game birds and for some animals, on which Mr. MacDonm 11 has 
' still some enquiries to make ; but his disposition is to accept the 
' chief provisions of the modified rules substantially as submitted to 
' him. Broadly speaking, their effect will be to allow greater free- 

* dom of the chase, unrestricted by fees; or even by license, except 

* in those fire- protected or specially reserved forests in which for 
' reasons of public utility it is essential to maintain the license 

* 'system. Even here, provision will be made, whereby, subject to 
' safe-guards in the interests of Forest protection, all carnivorous 

* animals may be hunted down and killed. As stated by Colonel 
' Bloomfield, Deputy Commissioner of Narainghpur, himself a good 
' sportsman (who has now, however, exchanged his hunting grounds 
' in the Central Provinces for well-earned retirement in England,) 
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* the shooting in and general hustling of Qoverntnent Reserved 

* Forests will soon diminish the supply of large carnivora.*' 

It is worth while pausing h re to consider the views of the 
district officers consulted. It is evident that Native Shikaris have 
not been able to pay the high fees demanded and that the 
number of wild animal.^ killed has largely decreased in a period 
of three years, a decrease amounting to 45 per cent. Some 
officers think that there will be fewer man-eaters in the future, 
either because there will be fewer tigers mained by inferior native 
marKsmen or because there will be more deer and pig for the 
tigers to cat. Another officer is of opinion that if too many tigers 
are shot down, pig and deer will increase to such an alarming 
degree that the villagers* crops will suffer. 

Whatever the ingenious reason set forth may be they one 
and all view with satisfaction the exclusion of the Native Shikari, 
and yet there is another way of looking at the question and it is 
simply this, the more the Native Shikari ia kept out of the 
reserved forest the greater chance will the district officer and his 
friends have of adding to their bag when they themselves take 
the field. We are glad to see that “against these seductive 
‘ arguments, the Chief Commi8.sioTicr*R Official judgment is proof/* 
and that in future the forests not specially fire-protected will be 
thrown open to sportsman of any creed or colour. The question of 
Forest Conservancy and shooting rules, or game rules, ia too long 
to discourse now, and we hope to take it up at some future time. 
It is quite clear that the stringent rules adopted a short time ago 
in the C. P. and now about to be relaxed, are contrary to the 
spirit of the age, and that some method of opening the forests to 
legitimate sport consistent fvith their preservation from fire must 
be the object sought for. 

S. 


FOREST SETTLEMENTS. 


Sir, 

Before reading the interesting and valuable article under the 
heading of ‘ Rights and Privileges ’ in the Indian Forester issue for 
August, an opportunity had been afforded me of studying various 
Proceedings of the Madras Board (»f Revenue (Forests) terminat- 
ing with draft notifications constituting Reserves, and I was already 
much struck with the “cautious observance of legal details " in 
that Presidency as commented on by you, and the strict limitation 
of the Forest Settlement Officers* work within the powers vested 
in him by the Forest Act. A comparison of these settlements 
with those made during the last 12 years in Upper India is ex- 
tremely instructive, it shows to what extent the settlements in the 
N.-W. P. are faulty and what errors should be avoided in future, 
at the same time causing regret for the unsatisfactory results 
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hitherto obtained. The reasons for these inferior results you have 
touched on in the editorial above referred to, but it is well worth 
while to recapitulate and emphasize here. They are as follows : — 

i. The absence of an Easements Act preceding the Forest 

Act. 

ii. The absence of Authoritative rules for the guidance of 
Forest Settlement Officers. 

iii. The absence of Special Settlement Officers with a 
thorough knowledge of Forest law, the work being frequently 
entrusted to district officials in additon to their own duties, 
officials who are often influenced by administrative considerations. 

The consequences of these omissions may be briefly stated 
to be : — 

i. A misunderstanding of the nature of an easement and 
confused ideas with regard to privileges granted as a matter of 
policy. 

ii. A misunderstanding of the legal status of the Forest 
Settlement Officer and of the power vested in him, with the result 
that both the Settlement Officer and the Appellate Court exceed 
their powers and become, as you say, judges of equity and not of 
Civil law. 

iii. A want of thoro\ighness in working out the detail of the 
settlements, referable partly to lack of leisure and partly to failure 
to foresee the results of insufficient defluition and exactness. 

In the early days of Forest Settlements in parts of the 
N.-W. P. the procedure adopted by the Settlement officer was 
apparently to visit the villages interested, to enquire what advan- 
tages were gained by proximity to Qovernment Waste or Forest 
lands; and, after granting a " parwana ” ensuring the continuance 
of these advantages, to enter the same as rights in the settlement 
record. These rights were in every instance undefined and thus 
amply provided for the future wants of a non-existent population, 
for the fodder supply of imaginary herds, and tor the construc- 
tion and repair of the buildings of the future destined to accommo- 
date the coming race. A sense of the illegality of this method 
of settlement and of the injustice of burdening state property 
with servitudes to the undue advantage of a few, added to a fear 
that an ever increasing demand for free produce might ultimately 
result in the destruction of the forest open to rights, induced in 
subsequent settlements a more rational procedure; but, improved 
as this procedure undoubtedly is. it still bears evidence of being 
based in the faulty system it replaces and is infinitely lesa 
advanced than an inspection of records shows to be the case with 
Forest Settlements in the Bladras Presidency. Opinions ^ may 
differ within certain limits as to what forms a prescriptive right : 
a Forest Settlement Officer mav be ordered in addition to his 
other duties to submit a list of lioenses essential to the welfare of 
the tenantry, or to oarry out any other work outside his province 
as Settlement Officer ; but, as the Act stands, he has no authority 
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to record rights without legal proof, no power to provide for the 
future iticroase of tho dominant heritage by recording an increased 
easetiienti, and should he record any established right without 
exactly defining it, his action is not only illegal, but a legacy of 
“ harassing disputes ” almost impossible of adjustment will be 
left to fiirure generations. Further, neither the Forest Settlement 
Officer n»)r the Appellate? Court have authority to specify the way 
in which the rights recorded should be administrated: on this 
subject the executive order of the Local Government is necessary; 
and finally, the Forest Settlement Officer goes beyond his powers 
and and acts in direct contravention to Government orders, when 
he directs that free grant of produce or the control of certain 
portions of State forests should be made over to public depart- 
ments. 

All these irregularities occur in these later settlements of these 
provinces, and although these show a marked improvement on the 
earlier provincial attempts, more especially as regards the definition 
of timber and grazing rights, yet there is much more improvement 
required in the future. As you justly remark, the recording of 
rights has nothing to do with such concessions as the Local Govern- 
ment may see fit to make. The question as to whether a right 
exists should be argued like any other claim in a Civil Court, a 
Courr. composed in this instance for convenience sake of officials 
specially empowered to try the cases, and it is the lamentable confu- 
sion which evidently existed in the minds of former Forest Officers as 
well a.s of Forest Settlement Officers that has caused the Settle- 
ment records in these Provinces to be submitted to Government 
with such an indiscriminate confusion of rights and privileges, that, 
to unravel it, a re-opening of the whole investigation would in some 
instances be necessary. We must hope that in future settlements 
the powers and duties of the Settlement Officer may be clearly 
defined, that a knowledge of forest law may be demanded of him, 
and that the records of his work may show nothing but procedure 
legally undertaken. Further, it should be insisted on that the 
list of proposed concessions should not be drawn up by the Settle- 
ment Officer as such, but be granted under separate executive 
orders <»f the Local Government ; and that the Appellate Court 
should coucern itself solely with appeals from the judgment of the 
Civil Court pre.sided over by the Forest Settlement Officer, leavjbg 
administrative details to the chief district and forest officers un^r 
the direction of the Local Government. Until this policy is 
adopted, we cannot hope to arrive at the satisfactory results 
embodied in the Madras Settlement Reports and our work in that 
direction will be far from final. 

Tiiero is another matter which may may be touched on here 
as important as the proper recording of rights and concessions. 
The fact that Protected Forests are not any reel class of Forest 
at all has been entirely everlooked in the earlier Settle- 
ments in these ProvinceSi it has not been understood that 
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the object of Chapter IV. Act VII. 187'^, is merely to protect 
certain areas until such time as it is determined what portion of 
the areas should be reserved and what portion abandoned. The 
Protected Forests of the N.- W. P. were taken up with the intention 
of permanent retention, they are dcmiircated permanently and 
treated in every way as Reserves save that adequate protection 
under Chapter IV. is impossible, for there can be no Settlement 
of a Protected forest, but merely an enquiry and record of rights 
a recoid which must include all rights claimed but w'hich is even 
then in no way final or authoritatue Henee, as clearly put by 
Baden Powell in his Forest Juiisprudenct , no prosecution for in- 
fringement of rules made by the Local Government need stand in a 
Court of Law should the defandant ph'ud a prescriptive right to 
his action, a claim which could not bo decided by the court. The 
‘question of reserving the Protected Forests of the N.-W. P. is 
urgent, for their administration stands on no sound basis. 

S. E-W. 


FORESTS AND THE FAMINE CODE. 

We see, in the newspapers, copy of the orders of the Govern- 
ment of India on the question of the utilization of forests in 
times of scarcity and we extract the following from them. 

'' The next subject dealt with in the Resolution of 1890 ia 

* that of the utilization of forests in times of scarcity. Rules pro- 

* posed with this object have been submitted by the Governments 

* of Madras, Bombay, and Bengal. The rules referred to will be 

* found in Appendix A attached to this Resolution, and although 

* the Government of India accept the rules drafted in each Province 
' as sufficiently providing for the object in view in each case, they 
‘ will be glad to receive a copy of the rules as finally revised or 
‘ confirmed by the Governments of the Provinces above named, as 

* well as of any rules of a similar character framed by the Govem- 
' ments of other Provinces from which no rules have been received. 

* The Government of India desire that some rule or rules which 

* will admit of forest-produce being utilized, where circumstances 
' admit, as human food, should find a place in every Code.” 

The Rules of Appendix A referred to are also herewith given. 
No possible objection can be taken to the Madras simple rule. 
As ttie Collectors of Districts are practically the chief Forest Officers 
of their Districts and responsible for the management of the Forests 
under the advice and recommendations of the Conservator 
in general, and of the District Forest Officer in special matters 
there could be no necessity for anything more. So, too, we 
presume that no objection can be taken to the Bombay Buies. 

But the Bengal Rules seem to us to be open to objection 
from a Departmental point of view, for we cannot imagine that 
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auy Forest Officer would wish to put obstacles in the way of the 
use of edible forest produce in time of famine and think that the 
last line or two of Rule 0*3 might well have been omitted The 
Forest subordinate staff is probably not immaculate, but there is 
no reason to stmpose, we think, that it is worse than the Revenue, 
Police, Public Works, Salt nr any other similar Agency ; while to 
affirm that the Divisional Officer is responsible for his subordinates 
is to affirm what we presume is the case in all Departments of 
the State. A Collector is surely responsible for his Revenue 
Peons and the District Superintcndant of Police for his Cons- 
tables. 


“ Proposed rules regarding the utilization of forest produce as human food 
'in times of soarcity. 

' Madras. —In localities where forest produce is utiiizable as human food, 
' every facility should be afforded by the Forest Officers to persons seeking such 
'food in forest reserves. 


‘Bombay :-When it app^rs to the Collector, in Districts where edible 
‘fruits and roots are plentiful in forest reserves, that the privileges of collec- 
‘ tion enjoyed by wild tribes and special classes should, owing to failure of crops 
‘ bo temporarily extended to all classes, he may so extend them, reportinir to 
‘the Commissioner and giving the necessary instructions to the Divisional Forest 
‘ Officers. 


‘Bengal— 00. When any considerable Government forest of waste land 
‘ exists in a tract affected by scarcity or famine, and such forest or waste land 
‘ contains in the opinion of the Commissioner of the Division, an important supply 
4 of the forest produce utiiizable as human food, and not available to the neiuh- 
4 bouring population, it shall lie the duty of the Commissioner to arrange for the 
4 temporary withdrawal of all restrictions tending to exclude persons in dis- 
« tress from the full benefit of the natural products of the forest or waste land. 

‘01. If such forest is in part or in whole reserved or protected forest and 
‘ subject to rules and refl^latfons under the Forest Act which do not admit of 
‘ the edible forest produce being utilized by the neighbouring population free 
of charge, and to the extent that the Commissioner may consider necessary 
‘ they wiU apply by telegraph to the Local Government fop permission to sus- 
‘ pend for the time being, the operation of any such rule or regulation in so 
‘ far as it may conflict with the objects in view : 

‘ Provided that permission shall not he given in either of the above cases to 
‘ kill any animal of which the destruction is prohibited by law throughout the 

‘ Provided also that no such concession shall be held to permit any damage 

fire or by a negligent or wasteful process of obtaining the produM sought 


‘ 02. When the Commissioner shall have obtained permission to onen any 
‘ such Government rerorved or protect^ forest, not already available to theneigh- 

‘ of edible forest produce, he shall proclaim the nature of the concession in all the 
‘surrounding country. siMoifying the areas to which the concession applies and 
‘ the kinds of produce which the people may temporarily collect and ramove for 
‘ their personal use. He shall, simiUrly, when there is no longer oooasion in his 
‘opinion, to continue the concession, proclaim with the same publicity its dis- 
‘ continuance from a date to be specified in the proclamation. ^ 

.v nit^n»lForertOfflo«r.haUobv wy ordw ODminunl«t«d to 

himbjrtheCommwioiwof «« Dwimod, through the Collaotor or D«»ty 

• OominuiioiMr of the Dntriot, in rolntion to the me Mtd inan.ym.t nt of OoTotn- 
‘ment fore»ta nnder hU ohuge in timm of (ouoity or (uiino i Mid ibiUl bo 

* w» P^ |bl« f w My umoooMnry and voxntiom iatorhimee on tbo part of Uf 
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FOREST FIRES CAUSED BT SPARES. 

Sir 

I read with interest in the “Forester^* for September the article 
on forest fires being caused by sparks produced by stones striking 
against each other, and was glad to seo that the possibility of 
forest fires commencing in this manner has been proved. 

Some years ago, I was trying to impress a group of villagers 
with the fact that they lost more than they gained by firing the 
forests, and was met with the reply : “ We never fire the forests, 

* the fires are caused by bamboos rubbing against each other in 
' the wiud." Not being prepared to accept this statement, I pro- 
ceeded to argue the point, and at last compelled my auditors to 
admit that the friction of bamboos was neither rapid nor regular 
* enough to cause fire. An old shepherd then came to the fore and 
stated that cattle walking along steep slopes often dislodge stones 
which, rolling and bumping down the hills, strike sparks from 
other stones, and so set fire to the grasa Although this seemed 
quite possible, I found that the idea was rather scoffed at when I 
mentioned it to other officers, and so, like Brer Rabbit, I lay low ; 
but now that the possibility of fires being caused is this manner 
has been proved, 1 mention my experience as it is probable that in 
order to ensure fire protection it might be necessary to prohibit 
grazing and felling on all slopes where quartz exists, during the 
fm season. 

October, 1891. F. A. L 


FOREST FIRES IN FRANCE. 

The Revue des Eaux et Forits of September 10th gives some 
details of the result of forests fires in France. The worst of these 
fires were in the forests of the maritime pine in Qascony. The 
chief fire broke out on the 27th August at eleven o’clock in the 
morning, at a short distance from a place callad La Cantine. The 
flames, under the influence of the strong south-west wind that was 
blowing, entered the forest and by 2 o’clock in the afternoon the 
fire was raging over some 10 square kilometres (88 square miles) 
devastating parts of the communes of Saint Jeaii-d* Iliac, Lanton, 
le Temple, Saint Mddard-en-Jalles. and Martignas. In spite of the 
devotea efforts of the neighbouring population, the fire was only stop- 
ped at 11 o'clock in the evening and then only with the help of a 
torrent of rain which happily fell. No such disaster has occurred 
in Qascony in the memory of man. The damage done was enorm- 
ous, and unhappily the losses were not confined to property only. 

A group or seven persons, four men, two women and a young 
girl of fourteen were trying to make a counter-fire, that is to set 
alight to a band of heath so as to make it bum to meet the fire. 
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The wind was from the south-west and suddenly a gust came 
and the flames they had just lit were turned against the unfor- 
tunate people who were enveloped in a huge whirlwind of sriutke. 
They all threw themselves down with their faces in the sand and 
their hands over their mouths^ but none rose again. Their bodies 
were discovered next day with the assistance of hounds, and were 
found to be completely carbonized. Besides these severi, three 
other victims were afterwards discovered to have been killed, as 
well as a number of cattle and sheep and curiously a large num- 
ber of foxes. 

Another fire broke out almost at the some time on 
the communal estate of Biscarosse and burnt all day before it 
could be extinguished, when it was found that about 7 square 
miles had been burnt. Other disastrous fires took place in the 
forests of the Esterel and in Corsica, as well as in Algeria in which 
country 83 square miles of forest were burnt over in August last 
all being the work of incendiaries. 


LONDON RATE FOR PRODUCE. 
(Tropical Agriculturut of October, 1891,) 


Cardamoms Malabar 
Croton seeds 
Cutcb 

Gum Arabic, Madras 
Indian Rubber, Assam, best 
Myrabolams, Bombay, best 
„ Jubbulpore, „ 

If ^Upper Godavery, best 
Nux Vomici, best 
Orcliella, good 
Redwood 
Sandalwood logs 
n Chips 

Sapan wood 


28. 

to 

28. 

9i. 

9). 

15s. 

to 

208. 


owt, 

248. 

to 

328. 

6d. 

II 

15b. 

to 

508. 


II 

Is. 6d. 

to 

1-lld. 


1b. 

138. 

to 

184. 


owt. 

12-6 

to 

13 6 


II 

11-6 

to 

12-6 


ir 

lls. 

to 

13-6 


cwt 

208. 

to 

25a. 


ti 

£3 

to 

£3-10 


ton. 

£35 

to 

£60 


If 

£9 

to 

£30 


•1 

£4 

to 

£7 


i» 
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MT FIRST TIGER. 

Ycur readers have probably seen this heading two or three 
times already, but as other peoples’ first tigers were not related to 
my first tiger, it still possesses the charm of novelty, as far as I am 
concerned. The manner in which he was converted into an 
ornament for the drawing room was as follows. As 1 was opening 
my letters one morning, I come across a demi-official looking 
cover which contained a report of the death of a would-be shikari 
at the hands, or rather claws, of an infuriated tiger Two native 
shikaris had spent a pleasant evening in a machan ” over a 
pool of water, and by the light of a waning moon had put a 
Dullet into Mr. Stripes* shoulder; Stripes roared, the Shikaris 
shivered, and Stripes' mother came up to enquire into the cause of 
the bad language her son was using ; when she saw him going on 
three legs, ^e used such fearful expressions that the machan** 
shook with the agitation of the shikaris, unused as they were to 
anything stronger than the ordinary polite language of a native 
village. Mrs. Stripes helped her son back to the cover of the 
jungle, and silence reigned around the '’machan” where the 
shikaris sat and shivered till sunrise, when, with rapid steps and 
many a glance over their shoulder, they made tracks for the near- 
est human habitation. There, about twenty men soon collected, 
and our shikaris, whose courage and imagination had been 
warmed by the sun, told their tale ; the tiger was an enormous 
one, and the tigress still larger ; their roars had shaken the hills ; 
the tiger was mortally wounded and was certainly dead by this 
time ; were th^y going to Icse the sircar reward or were they 

f oing to show their courage by tracking a dead tiger and skinning 
im ; and were they not twenty to one, and he a corpse ! Armea 
with antiquated spears, guns more dangerous to the shooter than 
the shot at, billhooks and axes, they started in quest of the dead 
beast. Arrived at the machan ,** their eagerness for the fray began 
to diminish, they spoke in whispers and kept sharp eyes on the 
surrounding jungle ; but blood was plentiful on the track, and no 
tiger could lose so much blood and live, so their spirits rose and 
they followed the trail gaily for a mile and a half, by which time 
they had grown careless in the absolute certainty that they w'ould 
find nothing but a lifeless mass at end. In this they, 
j^ere mistaken, for with a sudden roar, a crash and a spring, 
otripes stood among them ; they scatcered like mice before a cat. 



421 


MT flBBT nOBR. 


but Stripes was two quick for oue of them ; he caught him by the 
waist and quietly carried him to the foot of a tree, among the 
upper branches of which two of the beaters had taken refuge ; 
they were unarmed, but yelled and shouted, and others in other 
trees did likewise, while some of the most distant slipped off 
their porches picked up their^una and fired them in the air. The 
general din had the desired effect; Stripes left his victim and 
slipped away to cover, where he was left in peace ; the man was 
fearfully mauled, but still alive; his companions did what they 
could for Idrn and carried him back to his village where he died 
an hour later. 

M.y correspondent only gave me an outline of the story, and 
finished up with an appeal \o me to send down somebody to shoot 
a man-eating tiger as nobody dared go into the jungle until he 
was accounted for. 

I threw the letter across the table toM. who perused and 
returned it in silence : even when I asked him if he was “ gattie,’* 
his only reply was a withering look and slight curl of his upper lip, 
so I said no more. It was three days before we could get away, 
but at last we found onrselves in a small inspection shed within a 
couple of miles of the ravine which had been the scene of the 
catastrophe already related. A consultation with some old 
native shikaris followed; how were we to get at Stripes, or obtain 
evidence of his death ? No elephants were available, so we must 
walk, and walk circumspectly as the jungle was thick, and the 
tiger if alive was likely to be a dangerous customer. It would be 
useless driving cows in, for they would bolt at the first tigery 
sniff bn)ught on the breeze ; buffaloes would be better, but there 
were none in the adjoining villages ; goats, said an old shikari, 
will do the trick ; if the tiger is dead they will walk up to him 
and give tongue : if he is alive he will take one ; the others will 
bolt, but we shall track him by the blood of the one he takes. 
Now, although 1 should have been exceedingly pleased if Stripes 
had been able and willing to slay ten thousand goats, I was loth 
to countienance the admission of those universal exterminators into 
a reserved forest, but without goats, not a man would come with 
UP to show us the ravine, so reluctantly I gave orders for the 
goats to be brought and marched in. They behaved beautifully ; 
walked along steadily, till we reached the entrance to the ravine ; 
then spread out like a line of beaters and walked through the 
thick jungle ; we had about a dozen native shikaris with us, and 
they showed no desire to lead the way ; we visited the scene of 
the tragedy, found one shoe and a sanguinary cloth on the ground, 
and walked on for about 100 yards ; we had come over a mile and 
a half with our rifles at full cock, and every nerve strained, 
through thick jungle in which a tiger might have lain within 
five yards of us without being seen, and had just emerged mto 
more open ground when the goats stampeded ; instantly a babel 
of voices broke out in the tops of the trees behind os, and looking 



MY FIRST TIOBR. 


422 


round, we discovered most of our shikaris well out of harm's way 
and looking anything but happy ; two or three however stood 
thoir ground, and as soon as it was evident that Stripes was not 
fbllowing the goats, we walked cautiously round to where the 
stampede had commenced. Stripes heard us coming, and carried 
his goat off into a thicket before we could catch sight of him, but 
the fresh blood still sliding down the blades of grass showed that we 
were not far behind ; we sat down and smoked a cigarette each, 
waiting for the other men to come up ; then cautiously approach- 
ed the thicket and walking along the edge tried to see into it. 
We had not gone twenty yaids when we saw the dead goat about 
20 feet from the edge ; Stripes was invisible though he must 
have been sitting there while we wore erjoyirig our smokes. A 
small “ machan*' was soon fixed up about fifteen yards from the 
kill, and ten feet from the ground, and there we took our seats 
with one native shikari, whose sharp eyes and ears wc thought 
would be useful. For an hour and a half we sat there, and the 
discomfort was awful ; first one leg went to sleep, and the least 
attempt to move it produced a variety of creaky noises ; then the 
other leg followed suit ; finally I felt that 1 must move, and 
slowly I leant back till my head rested against a leafy pillow. 
I woke up suddenly finding the shikari's hand on my shoulder ; 
he was trembling from head to foe , .i^'d I was thankful that we 
bad not allowed him to bring a gun with h^m ; his eyes were 
nearly starting out of his head as ho pointed with a drunkard's 
hand to a loophole on my left ; I tried to rise silently hut he 
signalled me hack, and from the motion of his hand I understood 
that the tiger was walking round the machan on his way back to 
the goat ; as soon as the shikari’s hand showed that Stripes had 
his tail towards me, I raised myself slowly to a sitting posture ; 
M. looked round and shook his head, then got his eye in a line 
with his sights again. A twig broke ; then another ; then a huge 
paw appeared under the brushwood six feet beyond the goat ; 
then a whisker, a nose, another paw, and a heM. Banff, bang, 
went our expresses, and a cloud of smoke shut out the view for 
what seemed half an hour, though really two seconds would have 
covered it. When the air cleared, stripes was lying ** all of a heap” 
and the “ coup de grace ” which 1 intended for his head caught 
him in the shoulder which was about the only part of him visible. 
He took it very quietly ; neither moved nor spoke ; in spite of 
which we deemed it wise to take precautions, M. covering the 
carcase with his rifle while I descended to terra firma, when 1 did 
likewise for him ; we approached cautiously, and heaved half a 
brick at his Majesty's nose ; it caught him fair on the bridge, 
without producing any visible or audible effect on his temper. 
We had already signalled for the other shikaris, and as soon as they 
came up, stripes was dragged out and measured ; seven feet nine 
inches nom nose to tip of tail, and twenty one inches round his 
fore leg ; he was hoisted on two poles and we started back for 
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camp. I almost forgot to add that he was not the wounded beast 
we were after, but we took it for granted that that one had died 
from the effects of his wounds. Now, will some old shikari tell me 
how to measure a tiger ; should the tape be held taut, or made 
to follow every curve of the animal's back ? measurement was 
with the tape held taut; later on, after his skin had been 
removed and laid out, it measured ten feet six inches, 
and I then began to understood the possibility of twelve feet 
tigers. 

TSEROFSKI. 


ATHLETIC SPORTS AT THE DEHRA DUN 
FOREST SCHOOL. 

The Annual Athletic Sports of the Forest School at Dehra 
Diin came off on the 7th November on the old Parade ground. 
There was a large attendance of Dehra Residents and of the 
friends of the students and the proceedings went off well, in spite 
of rather a hot midday sun. The following is the list of winners. 

Hubdlb lUoB 120 ysrdf ; Itt, Firth ; 2iid, Seager ; 3rd, Walker. 

100 YARDS Race let, Seager ; 2Dd, Haimg Henry ; 3rd, Govinda Row. 

230 YARDS Race (Native Mtvdentt only), lit, Maung Henry ; 

2nd, Ram Chandra ; 3rd, Ethirajiilu xiaidn. 

Long Jump ( Whole School), Seager, 

(Nativei only), lit, Uttam Singh ; 2nd, Ethirajulu Naidn. 

Hior Jump (Whole School) lit, Maung Charliy *, 2nd, Walker. 

Throwing the Crioset Ball ( Whole School), lit, C. Allen ; 2nd, Seager. 
(Nativee only') Ethirajulu Naidu. 

Putting the Shot Walker. 

PiCK-A-RAOK Rage. Seager and Mee. 

Tug of War. Senior Students. 

There were also races for Qoorkhas, Police and the School 
servants. 

The prizes were kindly distributed by Mrs. W. H. Reynolds, 
who was accorded three willing cheers in thanks for her kindness 
in doing it. 

The Sports were superintended by the School Staff with the 
valuable and kind assistance of Colonel Buller, the District Super- 
intendent of Police, to whom, as well as to an old Student, Mr. 
W. Ferguson, Mr. Moir, Mr. l^ynolds and others, thanks are due 
for their munincent subscriptions to the Fund. ^ Our best thanks 
are also due to Mr. Ribbeutrop, c. I. E., for his prize of a fine 
shikar knife to the best all round. It was won by Seager. 

The Eardley-Wilmot Prize for a long distance race, will be 
run for in the Spring after the students have had the training of 
some months camp life and out-door work. 


J. S. 0. 
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VOLUNTEERING IN DEHRA DUN, 

We are pleased to see that, from the accounts given in the 
papers, the Forest School Troop of the Dehra Dtln Mounted 
Rifles acquitted itself very well at the inspection which came off 
on October 80th at their Camp on the Riapanna. In the absence 
of Lieut. Gilbert Rogers, Lieut. Smythies was in charge, and was 
ably assisted by Sergeants Thompson, Walker and Seager, the 
former of whom we regret to say had an accident in which he 
dislocated his shoulder. The cup presented by Capt. Armstrong 
was won by Trooper Martin (N.-W. Provinces Forest Department 
as described in the following extract. — 

*' On Wedn^day a competition wai held for a cup nreaented by Captain 
' Armstrong, under the following condidona : each competitor to have his horse 

* pioquetted 1,000 yards from the range, with saddle and bridle behind as on 

* service ; on the alarm being given each man to run in turn, fully armed and 

* accoutred, saddle and bridle his^ horse, gallop across country to the shooting 

* range over two fences and a water jump, dismount and fire five rounds at the 

* 600 yards range at regulation targets, and five rounds at the 800 yards range, 

* remount and gallop back to the starting point ; shooting to be the first con* 
' sideration ; saddling, time and style to come next. The cup was won by 

* TrooMr Martin of the Forest Division, who made an excellent score considering 
' the diffioult nature of the contest, and got full marks for saddlery and style | 

' his time, eleven minutes, was beaten by several others, but their shooting was 

* not so good. The many casualties at the watergump showed how hmrd the 

* course was." 

In the Bhootiug competitions, Prize No. 1. 5 rounds at 200 
yards and 5 at 800 yards, was won by Trooper Thompson (C. P.), 
Trooper Hearsev ^Madras) being third. Prize No. II. 5 rounds 
at 500 yards and 5 rounds at 600 yards, was won by Trooper ILane- 
Ryan (Burma), Sergeant Walker (Ceylon) being third. For 
Prize No. III. 5 rounds at 700 yards and 5 at 800 yards. Troopers 
Knowles and Parsons were first and second. For Prize No. IV. 
rapid firing at 200 and 300 yards, Troopers Hearsey and Parsons 
tied for first place. 

In the Volunteer Sports on the 8lBt the following Forest 
Members of the Corps were successful. 

Postilion Race. 13 furlongs. 2Dd, Trooper Anderson (C. P.) 
Section competition. Sergt. Walker, Trooper Anderson, ties. 
Lime cutting. Trooper Anderson first. 

Tent pegging. Trooper Lane-Ryan second. 

The Inspection went off very well The inspecting Officer, 
Col. Handcock, expressed himself as very favourably impressed by 
the Corps ; and after the dinner in the evening the prizes won at 
the sports and in the competitions, were distributed and the 
Burma Frontier Medal was presented to Trooper Lane-Ryan. 

The corps now numbers 122 membera 72 in the Active troops 
and^ 50 in the Reserve. Every man in the Corps became efficient 
during the year and of the 72 men in the active troops 69 were 
«xtra efficient 
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NEW REORGANIZATION SCHEME. 

We have received Circular No. 18-F. of 29th July 1891, 
vhich contains the orders about this, and as most members of the 
Department will have seen it, it is unnecessary for us to review it 
in great detail. The main features are the division of the Con- 
trolling Staff into two sections ‘Upper* and ‘ Lower.* The Upper 
Staff is again to be sub-divided into two sections : ‘ Imperial * 
recruited from England and ‘ Provincial * recruited in India, chiefly 
through Dehra Dtin. 

After this, the order is by no means clear, for the Upper Staff 
is again sub-divided into an ‘ Imperial List ’ and ‘ Provincial List,' 
the former containing the Inspector General, the Conservators, 
the Assistant Ins^ctor General, and the D^uty Director and 
Instructors of the Forest School, with any officers that may be 
sent on Foreign service ; and the latter containing the Deputy 
and Assistant Conservators and, we suppose, but it is not at all 
clear, the Extra Deputies. 

Thus it will be seen that the Circular will probably require 
another to explain it and what with the distinctions 
between ‘Imperial Staff’ and ‘Imperial List,’ ‘Provincial 
Staff’ and ‘ Provincial List, * wo should say that the Inspector 
General will have his work cut out for him to make everybody 
quite understand his position. A D^uty Conservator trained at 
Nancy and at present in charge of a Division is apparently on the 
‘Imperial Staff ’ but on the ‘Provincial List* which is rather 
confusing. An Extra Deputy Conservator will apparently be on 
the ‘Provincial Staff* and the ‘Provincial List* but we may 
be mistaken. 

However, this may be, there are to be 18 Conservators in the 
Bengal Presidency, three in Madras and two in Bombay (is the 
Sind appointment to be abolished, and if so why?) 

Of Deputy Conservators we are not told (except the eleven 
first grade) how many there are to be in the Bengal Presidency, 
but Madras is to have twenty-one and Bombay twenty-two. So, 
too, Madras will have ten and Bombay seven Assistants, but we 
are not informed how many there are to be under the Government 
of India. Nor are we told how many Extra Deputies there are to 
be. In the Lower Controlling Staff, there are to be fifty-six Extra 
Assistant Conservators under the Government of India, eleven in 
Madras and nineteen in Bombay, making eighty-six in all. 
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For the benefit of outsiders, we give below the List of ClMSes 
and Grades with their rate of pay — 

IMPERIAL STAFF. 


COKSBRVATOB OF FORSSTA 

IfttffTftde 

... 1,600 


2nd 

99 •• 

... 1,350 


3rd 

II ••• 

... 1,100 

DBFt[T7 CONSXRVATORS 

Ist 

99 ••• 

... 900 


2nd 

99 

... 800 


3rd 


... 650 


4th 

»• 

550 

Assistant Conservators 

lit 

«• ••• 

... 450 


2nd 

II ••• 

260 


PROVINCIAL STAFF. 


Extra Dbfutt Consshvatobs lit grade 

... 600 

2ud 

II 

... 550 

3rd 

>1 

... 500 

4th 

II 

... 450 

ExtraAsbxstantGonsbrvatobs 1st 

II 

... 350 

2nd 

11 

... 300 

Srd 

II 

... 260 

4th 

I. 

200 


In conclusion, we can only express our regret that the Circular 
is not as clear as it ought to be — and our hope (a vain one, we 
fear) that it will succeed in satisfying everybody. 


REVIEW OP FOREST ADMINISTRATION IN 1889-90. 

We have just received this annual summary of the work 
of the Department by the Inspector General and propose to give a 
few extracts from it which we think will interest such of our 
readers as may not care to go through the whole of the original. 

Mr.* Ribbentrop has given this year, at the beginning, a 
useful summary of the year’s work which we reproduce : 

“The working of the Department during the year under 
' review may be broadly summarized as follows : — ^The total area 
' of forest estates under control was increased during the year by 
' 4,854 square miles, of which 2,909 square miles are either Re- 
' served or Protected forests The total area of forest lands on 
' the books of the Department at the close of the year amounted 
' to 105,445 square miles, and of this, 85,890 square miles are 

* managed under Forest Acts or Regulationa Fire protection 

* was successful ovei 22,244 square miles of forests, principallv 

* reserves, and an area of 49,258 acres was planted or sown with 

* forest species. Rupees 8,88,^29 were spent on buildings or lines 
' of export for material in connection with the improvement of 

* the forests. Timber and fuel, amounting to 168,168,882 cubic 
' feet, were removed from the forests during the year. Minor 

* produce of the gross value of Rs. 83,66,804 was also extracted. 
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* The gross revenue for the year amounted to Bs. 1,53,03,572, and 

* the expenditure to Bs. 80,12,518. The surplus amounted to 

* Bs. 72,91,054 as against Bs. 57,68,690, in the year 1888-89.” 

Under * Alterations of Area ’ it is very properly remarked 
that true progress as regards area can only be measured by the 
additions to the Beserved Forests which alone can be regarded 
as permanent and regularly constituted forest estates. If the 
recently announced new policy is adopted, this increase should be 
larger in future years by the transfer to ' Beserved ’ of many of 
the forests now classed as * Protected * or under other categoriea 

Under the head of ‘ Forest Settlements * is given such an 
important declaration of the Inspector General’s views as regards 
the necessity for abandoning the system of doing forest settle- 
ments so much persisted in in some provinces, under which 
things which could not really be maintained at law are erected 
into permanent ' rights,* in favour of strictly legal methods of 
procedure. In our August number we drew attention to this 
subject iu ' Bights and Privileges ' and we are very glad indeed to 
fina that so high an authority as Mr. Kibbentrop holds the same 
opinions as we there expressed. As we then said it is no more 
necessary to confer a right if you want to let a cultivator graze 
his cow in the forest, than it is necessary to burn down a whole 
house iu order to roast a pig, We extract para 5 in full as we 
feel sure it is worthy of the widest publicity that can be given 
it, and we conBdently look forward with hope that the Local 
Governments will adopt these views and let us have our settle- 
ment work done in legal fashion, by Forest Settlement OfScers 
who understand that they are Civil Courts appointed to judge of 
law and not to adjudicate wholesale rights wherever they think 
they can trace a possible hardship. We fully acknowledge that 
hardships may exist and that privileges and concessions may have 
to be given, but it is the Government who should give them and 
not a Forest Settlement Officer, and the Government itself should 
only act with caution so as to save its successors from the difficul- 
ties which must arise in the future when things which seem so 
small and insignificant now and so easily given away have be- 
come important and valuable easements over the public estate. 

A satisfactory feature, iu the progress of Forest Administra- 
' tion is the constantly spreading recognition of the fact, that 
' finality as regards the possession of forest property and the 

* settlement of adverse rights is the necessary basis of sound forest 

* management by the State ; and that this finality can only be 
' secured by the creation of Forest Reseires. 

* Consideiuble progress has been made in this leapect during 
' the year under review, both in regard to the settlement of new 

* areas and the conversion of Protected Forests into Beserves. 

* In the Madras Presidency, Forest Settlements are considerea 

* in the light of purely judicial proceedings, and the Forest Settle- 

* ment Officers and Appellate Courts decide on the foots and 
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* proofs u they are brought before them. This procedure is 
' unquestionably the intentioQ and correct interpretation of the 

* forest law, and doubtless yields the most stable and satisfactory 
' results. 

* In almost all other Provinces in which Forest Settlements 

* are still in progress, the proceedings are to a greater or lesser 
' degree, leavened, with administrative interference. This is 

* defensible, and to some extent practical, in undeveloped forest 

* countries, such as are found in the hilly parts of Burma, of Upper 

* Assam, and in ]}arts of Bengal, where Forest Settlements mean 

* frequently nothing but the selection of the most suitable tracts 
' for permanent forest reservation ; but in cases where the State 

* forest property is barely sufficient for the present and future 
' requirements of the country, the strict le^al settlement of the 
5 property and the adverse rights with which it may be burdened, 

' is the only possible safeguard against future difficulties for which, 

* should such arise, the present administration must be held res- 

* pousible. 

' The facts are not rarely lost sight of that the subsequent 
' forest management is, on the one hand, frequently paralysed by 
' the recognition of unproved privileges, and that, on the other, a 

* strictly legal settlement does not preclude the forests being 

* worked for the benefit of communities or persons unable to 

* establish a right, but whom, for reasons of general administration 

* it is desirable to favour. There are numerous historical prece- 
' dents regarding the danger of the forest capital, neceseary for the 

* future requirements and the development of a country, being 
' sacrificed and consumed in order to make things smooth for the 

* time being. 

* III some Provinces, notably the Punjab, there has been an 
' unexplained delay in notifying the results of Forest Settlements, 

' which were practically completed several years ago. Such a 
' policy of delay and abstention renders the mauageinent of the 
' forests extremely difficult, and may lead to misunderstandings on 

* the part of the right-holders with respect to future claims. In view 

* of this necessity, the settlement should nut be delayed or com* 

' plicated by administrative interference, which is strictly no part 
' of the Settlement Officer’s duty.” 

The next subject of importance which attracts our attention 
is that of Working Plans and we are glad that a definite opinion 
is given against the over elaboration of such schemes and that 
" Working Plana of the simplest nature ’ are recommended. We 
should have liked, further, to have seen a more definite policy laid 
down on the subject of ' Working Plan Divisions * for we believe 
that such Divisions, only too often held by a quite junior and 
inexperienced officer, are a mistake, and that it is much better 
that the Plans for the forest should be made by the officer 
who knows them best. That officer is usually toe Divisional 
Officer, who, after perhaps many years of experience, knowing 
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every part of his charge and its capabilities and require- 
ments intimately, must be more competent to make its Working 
Flans than an officer who, however good himself, may never have 
been in that countiy before and has to spend ^or waste) much 
preliminary time in learning all about it. Instead of having 
special Working Plans Officers, we would let Divisional Officers do 
tne Plans and give them Assistants to help to carry on the 
ordinary work. This is being done now in France and was done 
most successfully in two special areas we lately visited, viz : the 
cork forests of the Esterel and the splendid forest of Fontainebleau. 
In both cases it was the Assistant Inspector who made the revised 
working plans, being given the assistance of a junior to help to 
perform the ordinary duties of his charge. 

Fi/re-protection, — We have always thought that our 
statistics ^oiigh perhaps as good as it is easy to make them, only 
imperfectly show the result of protection, because, if any real 
comparison is ro be made between the results of protection in areas 
of such wide diversity of character and such wide difference of 
inflammability, co-efficients would have to be used. The propor- 
tion of failures to area attempted in 1889-90 was 10 per cent. It 
was, as might be expected, highest in Upper Burma, next in 
Assam, and we are surprised to see, next in the Punjab. We 

a note the Inspector General's remarks with the further opinion 
iiat possibly the results are due to the little interest taken in 
the work by others than Forest Officers and the idea that if a 
villager is not allowed to spoil his grazing ground by burning it, he 
is incurring a considerable hardship. 

“ Pv/njab.—In this Province special measures for the protec- 
* tion of the forest from 6re are more nominal than real, consisting 
* for the most part in the retention of scattered 6re guards whose 
* beats are often of enormous extent. During the year under 
* review, the result of fire-protection was more than usually dis- 
* astrous as regards both the number and the extent of the areas 
* burned. Of the specially protected areas nearly 60,000 acres, 
* chiefly in the Hazara and Rawalpindi Divisions, were entered by 
* fire, which also passed over more than 38,000 acres of forests, for 
* the protection of which no special measures are taken. It is 
* noticeable, too, that the cost of protection is continually increasing 
‘ notwithstanding that the results are yearly less favourable. The 
* Local Government expressed a willingness to consider special 
* measures for the prevention of these fires, which periodically 
‘ devastate the forests in the north-west portion of the Province. 

* There can be little doubt that much remains to be done in the 
' shape of fire- protection by fire- lines or otherwise. 

On the Chrazing Question the Inspector General's remarks 
are interesting and worthy of being quoted. ** The question of 
' forest-grazing influences, on the one hand, forest management 
' more intensely in India than in countries situated in temperate 
* zones and, on the other, is of more vital importance to the 
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* population, who, even where no physical necessity exists for it, are 

* wedded by custom and habits to a system of hnabandry greatly 

* dependent on large grazing areas. Thus the interests of agricuf- 
' ture and of State forest management appear to clash, especially 
' in the drier regions of the Empire where long seasons of aroiight 

* seem to prohibit a more advanced stage of agriculture than that 

* which, as an inheritance of centuries, exists at present, bot where 

* at the same time the existence of forests and their maintenance 

* is of special value not for the production of timber, but as 
' means for the storage of moisture 

* The question where and to what extent the administration 

* should interfere with a long existing and gradually developed 

* custom, is one of extreme difficulty, surrounded by many and 

* varying side-issue^, and dependent on local, climatic, physical 

* and political conditions. It i-i impossible to lay down a general 

* rule regarding the obligations of Government ; and the action 

* required and feasible must, in each case, depend on a local 

* analysis of all circumstances. 

* Experience has shown that such enquiries and subsequent 

* action are, as a rule, most backward in those localities where State 

* interference is most urgently called for I'his is, to a certain 
' extent, natural ; for in such places drastic measures alone would be 

* effective, and interference on the part of the Government would 

* find the greatest opposition. 

* Nevertheless, however disagreeable it may be to take the 

* initiative and the responsibility of decided steps, it cannot be 

* denied that the position does not improve hy waiting, and that the 

* measures as yet adopted are frequently inadequate to secure a 

* thorotigh forest protection even of the catchment areas of the 

* numerous streams rising in the lower hills and debouching into 

* plains blessed with a naturally fruitful soil, which is sterile only 

* oil account of thf* want of a perennial water-supply. It is a well- 

* known fact that extensive areas exist in India which were once 
' fruitful and populated: and with the example of Ascension Island 
‘ (which was recently quoted in the Indian AgTn&uZtv/riat) before, 

* us, it can hardly be doubted that they would become fruitful once 

* more with a thorough afforestation of the lower hills on which they 
' are dependent for their water-supply. At present such areas 
' are increasing in extent. An intelligent and comprehensive exam- 

* illation of the wholb question, district by district, hiM recently 

* been prescribed by the Government of India, and thus, it is hoped 
*much additional light will be thrown on this difficult problem of 

* administration. Managed on a sound system, the forest reserves 

* will afford a much more secure supply of mss available in yean 

* of scarcity than would be provide if dl graiing lands were 
'without exception excluded from the reserved areaa This 
'principle has Wn satisfactorily proved. Open grasiug lands &U 
' where they ive most needed. 
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* The worst features of fore8t-grazio;i: in many parts of India 

* are the extent to which browsers, more especially goats, are 

* admitted, and the wilful firing of forest areas open to grazing/ 

There is not very much of importance recorded under Natural 
Reproduction. We agree fully in Mr. Ribbentrop’s remarks on 
the best way to re-clotne the lower Punjab Hills : 

** The object in the lower hills should be to cover the soil as 

* quickly as possible, and to this end Dodonoea viscoea, owing to 

* the facility with which it reproduces itself both from coppice and 
' seed, is a valuable auxiliary species. Such growth will slowly be 

* replaced by more valuable woods in course of time, provided that 

* browsing and over-grazing be checked.'* 

But we recotnmeni fencing as the most valuable adjunct in 
places which it is desired to re-clothe. If grazing cannot be stopped 
over the whole, instead of fencing the whole, small portions can 
be fenced temporarily and * erode expert<»* the results will usually 
be good. The statistics of areas under Plantation in the various 
Provinces do not seem to be very clear, but we notice the import- 
ant fact that the area of toungya plantation, now practically pure 
teak forest, in Burma, extends now to 30 square miles, the cost 
of which is almost trifling. 

Under Financial Besvlta wc note that the net Revenue in 
8<juare mile of land under the control of the Department is 
highest in Lower Burma (Rs. 323), next in the N.-W. Provinces 
and Oudh (Ra. 198) the general average being Rs. 69. In France 
the net result of the working of the Government Forest comes to 
about 11 francs per hectare, or roughly. Rs. 300 per square mile. 

We will conclude by recapitulating the Financial results of 
the Deparlmeiit which were 153 lakhs Revenue against 80 lakhs 
expenditure, showiag chat the net revenue of the Forest Depart- 
ment, 73 lakhs, is by no means an inconsiderable addition to the 
financial resources of India. Were forest produce not so largely 
given away free but all taxed lightly as we think it ought to be to 
pay for cost of production and the maintenence of permanent 
supply, this amount would be very much greater still. 


THB CULTIVATION OF RIOB IN ITALY. 


We have received Bulletin No. 21 of the Agricultural De- 
partment of Madras on the * Cultivation of Rice va Italy! 
extracts from an Italian official report translated by Mr. C. J. 
Peters, Bxecutive Biigineer, P. W. Department, S. Arcot. 

We are told that the average area under rice in Italy is 
498,468 acres, two-thirds of which it in the valley of the 1^., and 
that the average outturn is nearly 40 bushels per acre, though the 
total production is steadily on the decrease. The following 
account of the history of rice cultivation is interesting. 
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Rice (Orysa sativa of LinntBus) was supposed to come from 
Orissa, wheooe its uame. The earliest men- 
oi^irstion. of rid is found in the tragedies of Sopho- 

cles. It is auppused to have been introduced 
* for the first time into Europe by the Greeks of Alexandria. It was 
‘ au article of commerce from India when the Homan empire was 
' at its zenith. Its cultivation was first introduced into opain in 
' the eighth century and into Italy in the tenth, but it was not culti- 
vated largely until the fifteenth century, when the excavation of 
'canals commenced. In 1628, it is recorded that the town and 


' Marquis of Saluzso suppressed rice cultivation in their territories 

* owing to a pestilence which depopulated the town and country. 

* From this time the Government began to make laws regulating 

* the distribution of water and the distance of rice-fields from habi- 
' tations. In 1595, the Venetian Republic ordered the destruction 
' of all rice-fields established after 1556, seeing that their previous 
' injunctions to restrict the cultivation had been disregarded. The 
' Spanish and Milanese Governments continually issued proclama- 

* tions, regulating the distance of rice-fields from habitations, re- 

* markable for the extraordinary number of penalties, always 

* threatened, hardly ever enacted. One of the most important 

* proclamations is that of Governor Gusman Ponce de Leon of 7th 
' November, 1662, fixing the distances from the principal centres of 

* population under penalty of fines and corporal punishment at the 
' discretion of the Governor. 


" In spite of these restrictions, rice cultivation extended, 
* favoured by the introduction of productive varieties and improved 
' methods and the excavation of canals, until the opening of the 
' Oavour system doubled the cultivation in Piedmont." 

In the matter of the processes of cultivation there is 
not much to say, for they diiFer but little from those practised in 
India ; but the cultivators in Italy are careful to establish a good 
rotation and grow as alternate crops oats, wheat clover, and mea- 
dow grasses, leaving the land fallow occat^ionally. The disease 
called 'bruBone* which is a rust of the genus 'Pleospcra' often 
does considerable damage if there is irregular weather in summer, 
or where the soil is poor. 


FORECAST OF THE WINTER RICE CROP. 

The NoU on ths jM^iminary /(wwcosf of winter rios pub«* 
lished by the Agricultural Department in Bengal gives the forecast 
of the crop as 18 annas, the average being 1 Rupee. And a similar 
result is expected from the hhaaoi crops, except where locusts 
have done mnoh damage, as they have done in Bhsgulpore and 
the adjoining Districts. 
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CHURCHILL AND SIM’S WOOD CIRCULAR. 


East India Teak. — Thera hu been a large oonsumption 
daring September, though lev than in the corresponding month 
last year, the figures being 1,681 loads, 2,040 loads and 846 loads 
for 1891, 1890, and 1889 respectively. For the first three quar- 
ters of this year there have been delivered from the Docks 11,398 
loads, against 12,926 loads and 11,268 loads in the same period of 
the two preceding years. Statistics of the Timber shipping, and 
for shipment, are very eloquent against the prospect of excessive 
eapplies, and holders becoming aware of tnis, are firm in their 
quotationa Some fioating cargoes have been sold at an improve- 
ment, and any increase in the demand would establish the market 
at a higher level. 

Satinwood Logs continue to be asked for and there is no 
stock ; for piomlw and boards there is no demand. 

Rosewood.— East India. By some concessions in price im- 
portant sales have been effected. 

Pbicbs. 


Indian Teak 
Malabar Cedar 
Satinwood 
Ebony 


... per load, i 8-10 to £ lA 
... per foot supl. 8| d to 4 d. 
.. per ton, £6 to £10. 

... „ ,£10 to £12. 
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N.-W. PROVINCES TIMBER RATES. 


Sta^emeIlt of average aellintf rates for timber and bamboos In Meerat» 
Cawnpore, Bulandshahr, Pilibhir, Barielly, and Moradabad for the 
quarter ending 30th September^ 1391, 


Deaorlption. 

Timber Scantlings ! 
persoore. 

Bamboos per 100 
scores. 



From 

To 

From 

To 


MEERUT. 

R. A. p. : 

R. A. P. 1 

tl. A. P. 1 

ft. A. P. 


Sal in' Tore (Poles) 

SalKaris, 12'x6''x4* 

Sal bed posts. T x 2^* x 24* ... 
Bamboos of 9' to lO' per 100 
score 

10 0 0 
25 0 0 

7 8 0 


26 0 0 

80 0 0 


GAWNPORE. 






Sal lO' Tors (Poles) 

Sal Sain Karris. 12'x6*x4* 
Sal bed posts, T x 24* x 2|* ... 
Bamboos of 0' to 10^ per 100 
score 

4 0 0 

8 0 0 

2 8 0 


20 0 0 

80 0 0 


BULANDSHAHK. 


1 




Sal 10' Tors (Poles) 

Sal, Sian, Ao., Kanls, 12' )c 
6*x4* 

Sal bed posts 7* x 24* x 2|* ... 
Bamboos of 0* to 10* per 100 
score 

PILIBHIT. 

... 

... 

60 0 0 

60 0 0 


Sal 10' Tors (Poles) 

Sal KarrU, 12'x5*x4* 

Sal beds posts T x 2^* x 2|* . . 
Bamboos of 0' to 10' per 100 
score 

m 


80 0 0 

1000 0 


BAREILLY. 

■ 





Sal KV Soorsa (Poles) 

Sal Karris, lS'xS*x4" f 

Sal bed posts T x 24'* x 24* ... 
Bamboos of B' to 10' per IQO 
Boors 

8 0 0 
60 0 0 
26 0 0 
10 0 0 

10 0 0 
60 0 0 
40 0 0 
MOO 

60 0 0 

1878 0 


MORADABAD. 






Sal 10* Tors (Poles) 

Sal Sain, Ao., Karris» 12' xO* 
x4* 

Sal bad posts, i'x2i*x2|* 
Bambooaof S' to 10* per 190 
eoo^s ... 

20 0 0 

80 0 0 
10 0 0 

22 0 0 

00 0 0 
12 8 0 

600 0 

1000 0 
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Dr. H. NORDLINQER. 

Dr. Hermann Nordlinger on retiring from his work as Pro- 
cessor at the University of Tubingen, has been decorated by the 
King of Wuitemberg with the order of the Crown. His name is 
familiar to our readers as the author, so to speak, of Ndrdlinger’s 
sections of woods ; but besides that, he has filled many posts, and 
has published many works, some in German, others in French. 
Among the latter are, Note on the forest trees of Brittany, 
Nantes, 1845 ; Essay on the geology of the country rovmd OranSr^ 
Jouom; Sixty transverse sections of ike most common forest 
trees, Nancy. 

He also prepared a neat little box of 50 transverse sections 
of the more common Indian woods for the use of the students of 
the Debra Diin Forest School, where it is on sale for Rs. 5, 


TOURS OF THE COOPERS' HILL STUDENTS. 

The forester students at Cooper's Hill paid a visit last July 
to some French forests in the neighbourhood of Bell5me and 
Reno-Valdien. It seems that there were 14 English students 
and two natives of India, the latter studying for service under 
one of the Maharatta princes near Bombay.^’ They were accom- 
panied in their tour by Dr. Schlich and Mr. Fisher, and they re- 
ceived a cordial welcome from the French Forest Officers where- 
ever they went. We hope the next time the Cooper's Hill students 
visit French forests, one of them will send us an account of the 
tour, as it could not fail to be interesting to many of our readers 


DESTRUCTION OF TIGERS IN THE SUNDRRBUNS 
FORESTS. 

A Resolution of the Government of Bengal which appears in 
the Calcutta Gazette of October 7th has increased the reward for 
the destruction of tigers in the great Delta forests from Bs. 25 
and 15 re^ectively for full grown animals and cubs, to Ra 60 
and 20. The new Rules provide as follows 

The skin and skull of each tiger, tigress, or tiger-cub killed 
should be taken either to a Ranger or Forester in the Suuderbuns 
by whom they should be retained until the arrival of a gazetted 
officer of the Sunderbuns Forest Department, and produced 
before him for inspection, or to the District Magistrate, or, during 
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the absence of the latter from head-quarters* to the officer in 
charge of the district office* for inspection. The authorized 
rewards should be paid after the inspecting officer is thoroughly 
satisfied that the skin is intact and attached naturally to the skull* 
and that the animal was killed in the Sunderbuns protected or 
reserved forests. He should also personally see that the skull is 
destroyed so that it cannot possibly be used again. 

THE HEAD OP THE CEYLON FOREST DEPARTMENT 

We are given to understand that Government have at length 
come to terms with the present Deputy Conservator of Forests* 
Mr. A. F. Broun* with a view to securing his services permanently 
in the island. The exact terms of the agreement have not trans- 
pired* but Mr. Broun will shortly take entire control of the De- 
partment and will be entiled to pension as well. We are very 
pleased to hear this, because it is very important that this depart- 
ment should be placed in charge of a skilled and highly trained 
officer capable of woraing it up to be a real benefit to the com- 
munity, and in course of time a source of income as well. Had 
Government allowed Mr. Broun to return to India* the Forest 
Department of Ceylon would have practically ceased to exist* and 
we congratulate Government on determining to take the wise 
step they have done . — Ceylon Timee, 

A BIG RAFT. 

A raft containing upwards of three and a half millions of 
cubic feet of timber has been successfully towed by steam tugs 
from St. John* New Brunswick* to New York* and not a stick was 
lost during the voyage, which lasted sixteen days* the average 
rate of speed being two and a half miles per hour. 

DESTRUCTION OF PRICKLY PEAR. 

In Southern India the prickly-pear is^ largely used by the 
ryots for hedges, so much so that in many villages and even towns* 
the rapid extension of prickly-pear has become a crying evil with 
which it is impossible to deal adequately through the criminal 
law. The question of dealing with this mischievous and devastat- 
ing growth and restraining it within reasonable bounds has long 
been engaging the attention of the authorities. Lately it was 
proposed by tne Collector of Bellarv to regard such oases in which 
prickly-pear spreads from a ryote hedge over a neighbouring 
Government land as cases of " occupation ” by the ryot* and 
charge them accordingly. He said it was difficult to see how a 
man can occupy land more completely than by allowing his '* pro- 
perty" (to wit, the prickly-pear of the hedge) to spread over it in 
such a way as to make it useless or worse than useless to others. 
To support this view it was urged that a man* who merely enclosed 
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land for purposes of cultivation without patta is charged assess- 
ment, even though no cultivation may have actually taken place 
during the faali. Similarly, also, waste lands used for straw-ricks 
or other purposes are charged, because if they were not so used 
they might be cultivated by somebody else. On this principle it 
was argued that land covered with prickly-pear through a ryot's 
neglect, should be regarded as a distinct occupation, and that if 
people will use such a plant as prickly-pear for their hedges, it 
was only right that they should be required to keep it under 
control. The Board of Revenue took a similar view of the cose 
and relying on the decision of the High Court laying down the 
re.sponsibility of a land holder for the over-growth of his hedge 
remarked that the law will support the claim of Government to 
coiisiJer such land as encroached upon and occupied by the owner 
of the hedge. “ That it is euroached upon is evident ; that this 
* ermstitutes occupation is in accordance with Government rules ; 
*aiid that this occupation is directly by and at the hands of the 
'owner of the hedge the law has laid down." The Government, 
however, is not prepared to go so far as the Board of Revenue 
and institute test cases, but it has requested the Board to report 
whether spreading of prickly-pear, croton, Ian tana, or any 
other noxious vegetation is becoming not merely a nuisance, but 
a serious public evil, and if so what special measures it would 
suggest to stop the increase of such vegetation . — Indiem Agri- 
ovltv/riat. 


SBBICULTURE IN ASSAM. 

From the most ancient records available, wo abundant 

evidence that the rearing of silk-worms has formerly been carried 
on ill almost the whole length and breadth of the rrovince. The 
food supplies of such species of worms as are onlysemi-domesticat- 
ed are unlimited, and the climate, in most districts, is admirably 
suited for the growth of foods for the domesticated kinds of worms, 
as also for the wild worms themselves At the present time the 
industry is carried on in a most desultory fashion, and the cultiva- 
tion of t^iat most appreciated, namely,^ the Bombyx Mori, is al- 
most extinct From cloths still obtainable, occasionally, the arts 
of both rearing and weaving must have attained a very high 
standard, but the jogia, or professional weaTers, are daily get- 
ting fewer and fewer. Among the wealthier class of Assamese, 
jogis and descendants of original professionals, are still to be found 
working as common household menials, and only practising their 
calling occasionally, as the garments of the ladles of the household 
require renewing, or new garments are required for any forth- 
coming wedding. Till within the last SO years, a system verv 
analogous to slavery was in force in the provineet and for a small 
advance of a few rupees, required perhaps to discharge a pressing 
olaim, or a wedding-feast, a mao aM his family would enter into 
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bondage et simple” hia creditor master agreeing to allow 
him *niovi)lat” i. e., an advance of as many pice as he, the latter, 
might deem sufficient for any little extiavagance, such as a new 
loin cloth, or an extra chittack of oil to rub over his body when 
musquitoes and flies are numerous, or fr»r opium, and to supply 
him with rice and salt from the household Btures. The bondsman's 
labour was debited against such advances, but all the rest that 
was supplied was credited with an accumulating inteiest beyond 
the man's power of arithmetically checking or disputing, so that 
the small original advance in the course of a few years hung not 
only over the parents, but on their progeny's grand-children. 
The introduction of tea-planting and the subseipient restrictions 
as to the length of period a contract to labor might be lawfully 
entered into, offered opportunities to many to obtain advances so 
as to release themselves from their former bond-holders, and 
it is probable that the bulk of the professional jogis have 
merged into agriculturists. 

At the present day the largest quantity of silk produced in 
the province, is that called Eria or Rhindiy obtained from the 
Attac'iui Ricini, which is fed within doors on t he castor-oil plant, 
Ricinus Corriniumis, This plant grows in the villager's garden 
with hardly any care, but if the seed falls or is sown on the in- 
evitable dung-heap it grows luxuriantly ; so freely does it thrive, 
that the Assamese with their natural indolence, do not even take 
the trouble to select and sow those varieties of the plant whose 
leaves, from their enormous size, would supply food for four and five 
times the number of worms that they are at present able to 
rear. During the season, which lasts from the very beginning to 
the end of the rains and during which some seven crops of cocoodb 
are reared, villagers having worms are frequently under the necessity 
of buying the leaves from their neighbours When the worms have 
first emerged from the eggs, the teuderest and consequently the 
youngest leaves are necessary, and to a^^sist their mastication, these 
are torn into shreds by the hand, lest the juices should be affected 
or deteriorated by any steel or iron knife, but when the worms have 
thrown off all but their last coat or skin, they will greedily devour 
mature leaves. From some superstitious idea, the droppings of 
the worms are daily thrown out on to the nearest road or path- 
way. For purposes of propagation, when the female moths emerge 
from the cocoon, they are placed in bundles of grass stalks about { 
inch in diameter and about 16 to 18 inches long, and males join 
them as soop as they have stretched their wings after emerging. 
Several hundreds of these bundles of grsss suspended from a 
bamboo stretching across a room in a darkened hut, each with its 
8 or 10 couples of moths, measuring 7 and 8 inches across, from 
tips of wings, present, to say the least, a curious spectacle. The 
males, after some five or six days, drop off, and within a few days 
die, while the females deposit eggs each to the number of 200 to 
800 on the grass stalks and then expire. — So simple is the oulti- 
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vatioa of this species that with a little more troublegiven to se cure 
ample food, the crop might be unlimited. Owing to the insoluble 
nature of the gluten with which the worm binds the filaments on 
the cocoon, all attempts to uweel this thread have proved un- 
successful, and this fine strong silk is only dragged off and spun, 
liko so much jute, only into an uneven thread and is always more 
or less of a dirty colour due to the dirt gathered in this process. 
In the plains of Assam, a disease seems to affect the worm, and 
a very large proportion of cocoons are of a bright fawn colour 
which is hardly noticeable in the cocoons reared in the villages 
bordering the valley of the Mopili river in the Khassi and Jyuteah 
Hills. This fawn colour is, however, not permanent, and in the 
spinning and making with other cocoons is not noticeable. 

It IS difficult to arrive at a correct estimation of the total 
quantity produced of this kind of silk, as, probably as much as is 
exported, is consumed in the Province itself to make jouyrees, 
aareea, dJioties, and very serviceable cold weather bed-coverings. 
Large quantities of these latter are exported to Calcutta, and 
of late years, the cocoons have been finding favor in the European 
markets, where more skilful measures have been devised for obtain- 
ing an even thread . — (Indian Agriculturist) 


Mr. BALFOUR ON FORESTRY IN IRELAND. 

In the course of his speech in the House on the subject of 
the relief of Irish distress, Mr. Balfour said At Kuockbog it 
happened that the landlord was ready to sell, and a hillside of 
1,000 acres was in the hands of a single tenant. Father Flanagan, 
who offered to give up his rights in the land for nothing. The 
land was obtained for 10s. an acre, and 1 have given directions to 
start an experiment in forestry. I sent round a number of 
inquiries to owners in England, Scotland, and Ireland, and the in- 
formation thus obtained has convinced me that not only in 
Ireland, but in England and Sc(»tland as well, we are far behind 
the Continent in this matter of forestry. The sooner we make 
ourselves acquainted with what they do on the Continent, the 
sooner we shall be able to turn to account large tracts in Ireland 
in this country, and in Scotland, which are now little better than 
waste. Mr. John Morley said that he did not know whether the 
experiment of planting 1,000 acres was to be the end of the activ- 
ity of the Government. He admitted what the right bon. gen- 
tleman had said about the backwardness of this country in the 
art of forestry. Biit the Right Hon. gentleman f<mot that within 
the last three or four years a Committee of the j^nse had made 
recommendations, and that no steps had been taken to carry them 
our.. Ee hoped the Minister of Agriculture woiild pay attention 
to those recoin ineiidations of the Select Committee.-^ Slimier 
Trades Jau/mal,) 
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NEW THEORY OP DEW. 

A correspondent sends the following interesting DOte>— 

** A few months ago a new theory was put; forward respecting 
the origin and nature of the moisture found in the morning, on 
leaves and grass. It had hitherto been held by all naturalists 
apparently without exception, that this moisture was dew. But 
a gentleman in Scotland, not known to fame, was not content to 
accept the current and traditional opinion ; and assuming nothing, 
he investigated the subject de novo, with the result that he was 
able to prove to demonstration that between the dew and the 
moisture found after a rainless night on vegetation there was an 
essential difference. He discovered that while dew is but the 
mere exhalation of the soil, this moisture was an exudation from 
the vegetation itself. The theory came as a surprise to the 
scientific world : but the steps of the demonstration were so clearly 
worked out that the author of the discovery, though not noted as 
a man of science, was at once brought into public notice. He was 
held by the highest scientific authorities to have made a distinct 
discovery in nature. Now, there are some phenomena not men- 
tioned by him which appear undoubtedly to bear out his theory 
on the subject, and they may be noted at the present time, because 
they are patent to the observation of us all at this time of the 
year. Let a tree overhang a white-washed wall or gateway, and 
in course of time we shall see that the white- wash is covered with 
green film. On the time-honoured theory that the moisture on 
leaves was but the exhalation which had risen from the soil during 
the previous night, it was impossible to account for the colour of 
this deposit. Mere water would not have produced the pheno- 
menon. The only adequate theory is that the moisture which 
fell upon the whitewash was chemically a green composition. 
The theory is further corroborated from the cunoua fact, equally 
near at hand to us all, that after a rainless night vriendUii that 
was cut on the previous day and is now entirely without green 
leaves, is dry, while the mendhi which is budding and that which 
has leaves is saturated with moisture. A servant after such a 
night will, without hesitation, put an article of clothing to air in 
the sun on mendhi so recently cut, though he would deem it the 
height of folly to place it on green mendAi for that purpose. 
There were two points which first awakened the attention of the 
discoverer to the subject : the first was, that moisture was found 
on the undersurface of the leaves as well as on the upper ; and the 
second, that moisture was found on the leaves after nights in 
which DO dew had fallen, phenomena for the presence of which 
the old-world theory provided no satisfactory explanation.*’— 
Indian AgriaulturxsL 
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STICK MAKING. 

Do any Foresters ^o in for making walking sticks ? If so, 
they may be interested in the few notes sent herewith by one who 
has made itahobby for years past in this country. I have spent many 
a pleasant hour in the forests with a saw and a small axe hunting 
a^ut for sticks with a good knob and many a scratch and cut 
have I got in obtaining them. There are many species that suit 
well for walking sticks and a few for alpenstocks so the latter shall 
be dealt with first. Perhaps the best all round wood (leaving male 
bamboo out of the caiestion) is C0T0NEA8TER BA0ILLARI8 
known as raun 9 in India and linn or ling in Kashmir ; it is an ad* 
roirable wood and can be worked up in two or three months after 
cutting if simply left to dry ; or it can be made ready at nnoe by 
heating in a fire ; in the latter case, if care be taken, it o^n be heat- 
ed so as to leave the bark intact The wood is close grained and takes 
a good polish ; even the bark if well rubbed down with fine sand- 
paper snines as if it were varnished As it is much sought after 
03^ natives, one has to hunt far and wide to get a long straight 
stick, but this adds to the interest of hunting for it Next to 
rauna I place the Parrotia Jacquemmiiana,^ kMa/r in Chamba, 
poh in Kashmir and posd in Jammu. This is a strong and very 
elastic wood but not so stout as rawna ; it abounds in forests at 
about 6,000 ft but it is almost an impossibility to obtain a per- 
fect and straight stick of any length, still, as long as the genera) 
direction is straight, a curve or two does not matter. I find that 
the only plan with this species is to cut it towards the winter and 
allow it to season during the cold weather with the bark on as it 
does not stnnd being dried in the fire and if the bark is taken off 
while green it cracks ; after a month it bgcomes pliable and can 
be bent straight without fear of breaking and by the spring it is 
in fine tough nard condition, always retaining a certain amount of 
elasticity, f have also made Alpenstocks of wild pear, a good tough 
wood whan seasoned; ash is, of course, a great wood bnt too heavy 
for my pluin and even willow will do but none are equal to 
the two fimt* Whop gsafloned they should be rubbed dpwn with 
••od-papsr and a faod bonast iqp^e put on, npt the absurd spsar 
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head that one ordinarily sees, so sharp as to be difficult to get out of 
soft KOI I, and with a weak neck liable to breaK off, but a cylinder 
of steel with a short blunt spike not more than 2 inches long 
strongly welded on. It should go completely over the stick, 
no hing being cut away except sufficient to allow of its being 
fitted, a few taps with a hammer on the butt of the stick will drive it 
home, but on no account should a nail be driven through the 
tube of the spike into the wood to secure it, this merely weakens 
the stick ; the spike will never drop off if properly and tightly 
fitted at first. 1 have not tiicntioned olive wood, but in addition to 
the almost absolute impo8.sibility of getting a straight stick of suffici- 
ent length for an Alpenstock, this species, probably the strongest 
of all, would, I should say, be far too heavy for the purpose. As 
regards walking sticks, many kinds of wood are suitable as long as 
they are put to their legitimate purpose, but if the owner so far 
forgets himself as to apply them for purposes of castigation to an 
offending Aryan brother, he will find that very few will stand the 
strain ! In my opinion, the olive, as found in the Salt Range, and 
at about 3,000 ft. elevation in the Himalayas, is far and away the 
best species for a short stick ; it is very hard and strong and 
takes a beautiful polish from simply sand-papering and rubbing 
down with a piece of leather. The best plan is to cut the sticks 
in the winter and put them by with the bark on to season, by 
March they will be quite dry enough to be worked up and any 
curves can be taken out by bending while they are drying, this 
should done every day if possible. Next to olive, rauns is the 
best wood, the sticks are very strong and the knob can be polished 
till it shines again by simply rubbing, after it has been sand- 
papered. The best knobs are those cut from roots and the sticks 
are better when taken up by the roots as in the case of the so-call- 
ed ** ground ash " in England. The wood of the root is infinitely 
harder than that of a branch and very often there are curious 
dark markings which are very effective, though in this respect 
nothing can come up to the dark heartwood of the olive ; but to 
obtain this in a knob of olive is very difficult, as a very large 
branch has to be cut and these seldom have straight shoots grow- 
ing from them : however, they are to be had and are a prize when 
found. Hawthorn (riTig in Kashmir) makes a very pretty stick 
if the bark is kept on, the colour is a rich brown, the sticks are 
very light and can be got very straight with nice little knobs all 
the way down but it is not a very strong wood and will not bear 
heating when green. Parrotia {KiUar) does not make a good 
walking stick somehow, at least I do not care for it The bark is 
veiy light coloured and the sticks seem very weak. One thing 
in its favour is that it is easily carved and a grotesque head can 
be cut with little trouble ; it takes a fair polish, but is soft to 
work upon. The barberry (raeount) makes a very handsome 
stick, the young shoots have a very curious streaky bark ; the 
wood is very tough and has a bright yellow colour, so the bark 



WORKING PLANS. 


444 


should always be left on, I usually burn the head or knob till it is 
quite black and when rubbed down the mixture of yellow, brown 
and black in the knob is very effective, especially as the wood 
shines well when rubbed. Wild pear makes a very good stick, il 
is very tough and is studded with little knobs, this looks best 
when burned a rich brown all over. Plum is also very pretty, hav- 
ing a rich coloured bark but the w.wid is weak ; apricot, peach 
and cherry all make very handsotne sticks but arc no stronger 
than plum. I have not yet tried sticks of Zanthoxylon but mean 
to when I Bud some ; fakirs ust^ it for this purpose and it looks a 
very curious stick with its thorny surface, but it would perhaps be 
difficult to get good ends. Another excellent wood of the gnarled 
and rugged kind is the hill “ her, ” it is never straight and is 
covered with excrescences, if taken with the root it forms a great 
-stick and can be made up either with or without the bark ;it is 
very tough. There is a species much prized by Kashmiris which 
they call “ gunkash ** (?) It is seldom found of any size, and 

is of shrubby growth, but appears to be very tough : the bark is 
very thin and papery so it can only be seasoned by time : heat 
cannot be applied as the bark cracks and blisters at once. Stick 
collecting possesses many charms for me, as in addition to the 
pleasure of wandering about the forest hunting for a real good 
one" during which time I also have my eyes open for ferns, toere 
is the making up. As soon as the wood is dry enough, I start 
work with a small saw and cut the knob down to the proper size 
then to work with a large rasp and smooth down all rough parts. 
After that a finer rasp and finally a file to take out the marks. 
Then come an hour or two of hand rubbing with medium and 
lastly fine sand paper and the stick is ready for use. For ferrules 
I use old solid drawn express cartridge cases, cutting them to size 
and filing off the rim, they answer excellently well. As to the 
shape of the head or knob, that is a matter of taste, most people 
like a good round lump at the end as it fits well into the hand, 
but the crutch has its admirers ; all this has to be thought of 
when cutting the stick in the forest and it takes a keen eye to see 
A good head in a branch while yet uncut, and of course this adds 
to the pleasure of the pursuit. And now I will cut my stick 

J. 0. McD. 
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WORKING PLANS. 


On reading the Review of the Madras and Bombay Annual 
Forest Reports for 1889-90 in the October number of the Indian 
Forester, 1 was forcibly struck with your reference to the prepara- 
tion of Working Plans in the latter Presidency. As an Officer 
who has prepared several Plans and has now one to carry out, 
you will, I trust, permit me to say a few words on this interesting 
subject. 



445 


WORSIHft FLAMB. 


It is, I believe admitted by evei^ one, that on these plans 
depends the future of our forests, and thac framing them is about 
the most important of all our duties. 1 would then, entrust 
their preparation only to the best and most practical officers, men 
who have proved themselves capable administrators, and have 
held charge of divisions successfully for many years. Hitherto, 
this all-important work has often been entrusted to the 'faltii,' 
the young officer recently out from home, who however intelli* 
gent he may be, lacks experience and has perhaps never held 
permanent charge of a division. By such procedure sure disaster 
18 courted in the future. The best man, in my opinion, to prepare 
a Working Plan, is the divisional officer himself. He knows or 
ought to know a hundred and one details about his division 
which would probably escape the notice of a Special Working 
Plans Officer, who has, may be, never seen the division before, and 
who may have just been transferred from another province wheie 
the forests and conditions are totally different. Let, then, the 
divisional officer be placed on special duty to prepare the plan, 
another officer taking his division pro tern* If the former be 
incapable of doing the work, let him be transferred and put a 
specially selected officer in charge, and let him draw up the plan 
only after he has held charge of the division for a certain period 
and has mastered all the details of its working. ^ Once the plan 
has been prepared let the framer rejoin as divisional officer. He 
will, one may feel assured, do his best to carry out his own 
proposals. On the other hand, and this is only human nature, an 
old experienced divisional officer resents a junior man, who is per- 
haps a complete stranger to the division, coming for six months lay- 
ing down the law on this point and on that and tying his and future 
divisional officers hands for the next ten or twenty years. As 
soon as the new working plan comes into force, the old divisional 
officer feels the curb, dnds his power restricted in many ways and 
himself reduced to a mere machine for carrying out the presorip- 
tioDB of his jtinior. Then he begins to raise objections. Prescription 
No. 1 cannot be done as it is perfectly impractioable ; it would 
be much better if prescription No., 8 were altered in such and 
such a way ; as to prescription No. 7 it arranges for working the 
wrong place, and so forth. In fact first passive and then active 
resistanoe is offered and in spite of control books and other 
ingenious devices, the plan is not carried out as the framer in- 
tended. It is thus partially a failure, although in itself it may be 
all that is good. 

Tour view that " temporary simple plans for large areas so 
arranged as to secure the easy collection of the statistics and 
in formation regarding capabilities and growth would be best " 
seems a very sound one. Where is the use of preparing elaborate 
plans based on a minute oalculation of the annual yielo, whan the 
rotation has to be fixed in ao arbitrary manner. Duob plane may, 
it is true, be framed exactly according to the presoriptionB of the 
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Forenc Code, but they should ooly be regarded as of academical 
value. To look on them as a practical solution of the problem 
before us will, I believe, be most injurious, for lu reality their 
fouudatioQ is utterly unreliable. Let us then fraukly acknowledge 
that the data we possess are, for the vast majority of our forests, 
insufficient to admit of the adoption of a proper rotation. Of 
course, in some cases, it may be feasible to draw up a permanent 
plan of real value, e,g, for siasu plantations in the Punjab, 
Gasuarina and Eucalyptus plantations in Madras, some of the 
deodar and chir forests in Northern India. Otherwise, let only 
Preliminary Working Plans be prepared for a term of ten or 
twenty years at the moat. Let the framer keep their prelimin- 
ary nature always before him and remember that one of their 
most important objects is to lead up to a more permanent plan 
hereafter ; with this idea always in view, the past history of the 
forest should be carefully given, together with all observations 
which have been made concerning the growth of the component 
species. These observations may, it is true, not be utilised in the 
preliminary plan for calculating the possibility, but they will 
prove of immense service hereafter when the more permanent 
plan comes to be made. Such a preliminary plan is, as was 
remarked to mo the other day, not a working plan at all, in the 
real sense of the term, but only a plan of operations for a definite 
number of years. This seems exactly to represent the state of 
the case and such a plan if properly drawn up, will be of the 
greatest service, and will not be such a leap in the dark as a 
technically correct plan baaed on a rotation fixed more or less by 
guesswork. Such a preliminary plan for, say, ten years, can provide 
for phuity of work quite apart from fixing the rotation. It can 
organise a regular system, say, of improvement fellings, of climber 
cutting, clearings and girdlings ; it can put fire protection on 
a proper footing, can prescribe the planting up of all suitable 
blanks, it can prescribe roads which will efifectually open out the 
forests and it can provide for suitable accomodation for all 
classes of forest officers; it can divide the forest into compart- 
ments, blocks and tentative working circles, always keeping 
in view the revision which will take place at the end of the 
ten years, and making the circles elastic wherever possible. 
It will, of course, provide for the proper collection of statistics 
regarding the rates of growth of the chief speciea Whatever 
laid down, however, should be prescrioed with a fair 
amount of minuteness. One of my chief difficulties with 
the plan I have to carry out, is that it does not particularise 
enough; and, in consequence, a kind of supplement to it will have 
to be prepared. Sweeping generalisations are all very well in 
reviews, being an easy form ot criticism, but the officer who has to 
carry out a pmn wants precise and definite instructions, while at the 
same time the plan ought to be elastic : and it seems desirable that 
Conservators should be permitted to carry out improvements other 
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than those prescribed. The framer may have overlooked some 
obvious improvements and new circumstances calling for unforseen 
works are almost certain to arise within the decennary. It would 
seem best, therefore, to allow them more latitude than they at 
present enjoy in areas under working plans. 

It is to be deplored that working plans are not more widely 
circulated. Personally, I should like to read every plan as it 
comes out, whether it be good, bad or indifferent. 1 believe such 
a course would be of great service to working plans officers in 
particular, as they could shift the chaff from the wheat, obtaining 
valuable hints for their own work. The working plan for Thana, 
to take an instance, with its 300 odd working circles could not, 
I am sure, but fail to be instructive. 

The Indian Forester might also give us a brief summary of 
these plana as they appear, together with a short critical^ review. 

TAU THA. 


MADAGASCAR TEAK AND MALABAR MAHOGANY. 

Can any of our readers tell us about these ? The fob 
lowing extract from the Report of a great sale held in October at 
the ' Baltic ’ sale rooms, chiefly of Mahogany and other cabinet 
woods, shews that an attempt was made to sell these woods in 
London but unsuccessfully. 

Madagascar teak, ex Linda, was duly offered as a substitute 

* for East India teak, to which it was said to be similar and by 

* some even better. The broker was most anxious to sell, and 

* offered it at low and tempting prices, but there was no response 

* and he then said he should be happy to treat for it in private — 

* the Hazina wood, ex same ship, was put in at 6d., and with 
‘ difficulty forced up to lid. without reserve. Two lots of furni- 
' ture wood were sold at Id. and IJd. respectively, and the six 

* lots of Malabar mahogany, ex Peahawv/r, were passed without 
‘ a bid.” 

We remember once seeing the Prospectus of a Madagascar 
company in which it was gravely set forth that the forests were 
full of “ teak, mahogany, ebony and other valuable timber.” 
The promoters presumably wished it to be thought that the teak 
was the same tree as the East Indian and that the mahogany was 
undoubtedly the proper thing. 

At the same sale, we see that Padouk sold at £2-10 per ton 
which is only Id. per cubic foot but that East Indian Ebony fetched 
8s. per cubic foot and East India Walnut Is. 7d. Both were 
shipped from Bombay. Wbat forests did the Walnut come from?' 
Can any one tell us ? 
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CULTIVATION OF TEAK IN JAVA. 

The following abstract, which is taken from the Colonial 
Report for the year 1890, shows the area of the plantations of 
Djati {Tectona Qramdis, Linn, fit,) in the different provinces of 
Java as well as the area of natural toak foiest in each province. 

The abstract further shows how many acres have been 
planted during the last year. 

A total area of 5,09S acres was planted in the rainy season 
of 1888-89 (1st June 1888to'>st June 1889). The total cost of 
this was £5,237 or a little more than £1 per acre. The new 
plantations have been surveyed and mnpped. All these plantations 
were voluntarily carried (»iit hy the natives under the superin* 
tendence of a native forest officer at a rate varying from 10s. to 
* £1 per acre successfully stocked. Last year's plantations were 
carried out according to the so-called Burmese method of planting, 
as this method has been proved to give the best results here. 

K. 

TABLE SHOWING TOTAL TEAK-PRODUCING AREAS IN 
JAVA IN 1889. 


Name of Province 
in Java. 

Natural 

forests. 

i 

o 

s 

A 

Teak 

►‘IS 

jii 

Plantations. 

.I^S . 

00 d 

oSfe eS 

iiJiil 
£ '£ 

Total. 

Remarks. 




Acres. 

Acres. 

Acres. Acre s 

Acres. 


Bantam ... 


Nil. 

Nil. 

Nil. 

Nil. 1 

Nil. 

Ml. 

The mark + 

Preangor .. 


31,503 

218 

824 

7481 

Nil. 

1,190 

indicates that 

Krawang ... 


3,487 

735 

Nil. 

489 

76 

1,800 

the area is 

Cheribon ... 

... 

31,904 

Nil 

Nil. 

459 

50 

509 

not precisely 

Tegal 

Pekalongan 

iu« 

11,487 

1,122 

1,046 

1.799 

200 

4,167 

known. 


4.085 

1,200 

1,302 

1,692 

446 

4,640 


Semaranji 

... 

184,761 

10,284 

1,185 

&,464 

1,245 

18.178 

(1) measured 

Japara 


39,821 

i + 

4- 

+ 

146 

+ 

acres. 

HembauK ... 


554,316 

8.795 

7,722 

5..38] 

1,091 

22,989 


Hoerbaija ... 


110,234 

97 

1,698 

2,628 

87 

4.510 


Pasoeroean 


18,837 

Nil. 

1,461 

917 

152 

2,5:10 


Probolinirffo 


+ 

+ 

+ 

+ 

322 

+ 


Besocki ... 

t ■ V 

+ 

+ 

+ 

+ 

142 

+ 


Banjoemas 


138 

1,508 

947 

913 

740 

4,108 


Bagolon ... 


2,294 

1,.52,*» 

.344 

1,834 

807 

4,510 


Kedoe 


Nil. 

1,023 

+ 

166 

Nil. 

l,17fl 


Ojokdjakarta 


+ 

+ 

+ 

+ 

Nil. 

+ 


Soerakarta 

... 

35,384 

+ 

+ 

865 

146 

1,011 


Madisen ... 


226,584 

781 

1,213 

957 

15(1 

3,101 


Kediri 

... 

62,342 

6,880 

688 

2.360 

116 

; 10,034 


Total 

... 

1,465,000 

+ 

+ 

+ 

5,91C 

(1) 

1 + 



E. 


The above paper wae was received in nerman from our correipondent and 
we are indebted to Mr. C. O. Rogers for the translation and for aindly transi 
forming the figures into English standards ; a hectare has been taken equal to 
2'47 acres ana a florin or gulden equivalent to 1-8 b. 

Ho^. E p. 
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FOREST FLORA OF BRITISH BALUCHISTAN. 

We are indebted to Mr. J. H. Lace, F. L. S.. of the Punjab 
Forest Department, for a copy of the paper by himself and Mr. 
W. B. Hemsley, F. R. S., of Kew, on the vegetation of British 
Baluchistan which was published in volume XXVIll of the 
Transactions of the Linuean Society. From his paper we extract 
the following account of the vegetation of the Forests of the 
country, which we think will prove of interest to our readers. 

Forests. 

The juniper, Jiiniperua Tuacropoda, is the only tree which 
forms forests of any extent, the best ot them situated some sixty 
miles east of Quetta, in the neighbourhood of Ziarat, and extend- 
ing over more than 200 square miles of country. There also 
remain a few square miles of juniper on the Zarghan range but 
in this direction a great deal has been destroyed to keep Quetia 
supplied with fuel for the troops and public works. The juniper 
usually exists in open forest. Trees with clean boles are very 
rare, and they are generally branched from the base, the lowest 
branches being often hurried in leaf detritus near the trunk, and 
their extreme ends taking an upward turn, give them the appear- 
ance of young trees surrounding the old one. The trees often 
take the most fantastic shapes, their branches beitvg gnarled and 
twisted in every direction, and when their main sVoots have been 
cut off many feet from the ground, which is often the case, they 
assume a candelabra shape, 

The growth of the juniper is very slow, yet it attains twenty 
feet in giith and occasionally seventy feet in heigh. Although it 
reproduces itself from seed, very few of the seedlings survive, 
owing chiefly to climatic conditions. The wood is light, has little 
strength, and burns quickly, and is employed extensively in build- 
ing, principally for rafters, but it is even more extensively used 
for fuel. The bark is of immense thickness at the base of old trees 
and is taken off in long pliant strips by the Pathans, who use it 
for roofing their huts. A kind of liquid called “ Doshah " is pre- 
pared from the fruit, and the fruit is also employed in curing 
shins. 

Pistada nmtica var. cahulica is common on some of the 
arid, stony hills and in dry watercourses, from 4,000 to 7,500 feet, 
for in.stance at Qwal Dozan in the Bolan Pass, at the base of the 
Chihilt4n and Mashalak ranges, on the Khwdja Amran, near 
Anambar, and in other localities. At the last named place it has 
grown up in the midst of large bushes or small trees of Acacia 
modesta, the latter affording it protection from being grazed by 
camels, sheep, and goats, and this may well be called the meeting 
point of the typical trees of the low hills of Baluchistan and the 
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Punjab. This Pistachio-tree never forms forests, but is usually 
Hre^arious, or scattered at intervals over the gfround, the very 
best portions being somewhat like a very open orchard. It attains 
20-25 feet in height and 6-10 feet in girt ; and the short and 
clean bole is surmounted by a large, ample cn^wn, the outline of 
which is alnic>st semicircular in a well grown tree. The W(»od is 
very hard, dark, and finely grained, and is a most excellent fire- 
wood, in fact the beat in the country. The fruit, calleo “Shnee,” 
only abundant every third yeans much pnzed by the people. 
This species is easily distinguished fiom P. Khivjak, which 
usually occurs as a shrub in clefts of limestone rocks between 
5,000 and 6 000 feet, or near Hiirnai as a tree 20 feet high, much 
branched from the base, by its leaves and its bark. The bark of 
P. Khimjak is light grey in colour on the exterior and reddish 
brown inside, and is smooth and exfoliating, whereas that of 
Pistacia muiica var. cabvlica is dark brown with longitmlinal 
fissures. The two species are distitiguished by the natives, who 
call P. Khinjak ** Ushgai ” or “ Bszg&i,” and Pistada muticd 
var. cdbulica ** Qwan ” (Baluchi), “ KhanjJc " (Peshin) 
“ Badwau ” t Hiimai). These native names are worth recordit g, 
because evidently P. Khinjak received its name from “ Rhanjak,*^ 
though in Boissier's ' Flora Orientalis ’ the description of that 
species correponda to what the people call “Ushgai,’* and that 
of P. cabulica with the real “ Khanjak.” 

The common olive is another small gregarious tree scattered 
over larger areas than the Pistachio, and usually at a lower 
altitude, it range being between 2,500 and 6,500 feet. It is 
abundant in the ravines and sheltered situations on the south 
sides of the Khalinat range, on the clifis of the Wdm and Mehr^ib 
rifts, and it is said that there are some very fine groves of it in 
the Zbob valley. 

Between the Wto rift and Hurnai, at 8,500 feet, a broads 
stony, usually diy watercourse is covered with a curious mixture 
of tree-growth, forming a fairly thick jungle. The chief element 
is Dalbergia Siasoo, which attains some size, and this is mixed 
with Treoma nridviata, Olea, and Pistada ; the principal under- 
woods being Dodonoea viscosa, OrewLa oppodtifdia, P^riploea 
aphylla, Oymnosporia montana, Rhamnw pcrdcas, Zizyphus 
oxyphylla, and Sageretia Bmnireihiana, 

In the Thal-Chotiali district, along the hanks of the Narechi 
river and in the Fujjha valley, Pi/f^ua euphratica forms^ a 
fringe, with a belt of Tama/rix articuUUa on each side, forming 
forest in places. 



451 


DR. BOHLIOR'8 manual. 


A CONVENIENT FORMULA FOR SURVEYORS. 

It in desirable, when a closed traverse is made vdth a com- 
pass, to rest the accuracy of the bearings taken, by wliat is known 
among Surveyors as “putting up.” This is simply an applica- 
ti(»n of Euclid 1. 32, Cor. 1, which proves that all the interior 
angles of any rectilineal figure, together with four right angles, 
are equal to twice as many right angles as the figure has sides. 
To be able to apply this test, one must first find out the interior 
angles from the bearings. 

Also when a survey has been plotted, it can be very easily 
checked with only a rectangalar protractor, if the interior angles 
are known. 

The interior angles can be worked out geometrically, but 
the process is rather puzzling, and when a large number of them 
are required, becomes extremely tedious. Hence the utility of a 
general formula by means of which the angles can be worked out 
seriatim almost mechanically, and with a little practice, even 
mentally. 

As 1 have not seen such a formula in any of the well known 
books on Surveying, I give one below, trusting it will be u.seful 
to those, who, like myself, have often to do survey works in the 
forest. 

FORMULA. — From the beari'i^ of the second line subtract 
that of the first. If the difference is between 180 degrees, and 
^180 degrees, add 180 degrees to it ; if it is less than — 180 
degree, add Slfl degrees ; hut if greater than 180 degrees subtract 
180 degrees from it. 

It will be observed that the angle thus obtained will be the 
angle towards the left of the surveyor. As it is the rule in 
traverses to go round the area to be surveyed anti*clockwiae, this 
left hand angle is almost always the interior angle required. 
Should, however, a survey be made with the area to the right, the 
only alteration necessary in the rule would be “ From the bearing 
of the first line subtract that of the second** The rest will hold 
good in both cases. 

Dehra Dun ) UPENDRANATH KANJI LAL 

Sept, 22nd, 1891. f 

Dr. SCHLICH’S MANUAL 
Dear Mr. Bditob, 

Some time ago I wrote some criticisms on Dr. Schlich’s 
Manual of Forestry (Vol. XVI No. 8 p. 304), Since then I have 
had the pleasure, durinf^ a short trip nome, of meeting Mr. Fisher 
who is Dr. Schlioh’s Asutant at Cooper's Hill. In continuation 
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of a conversation we thnn had on the subject of those criticisms, 
Mr. Fisher, no doubt •^choin^jr Dr. ISchlich's views, writes “ Forestry 

* taught at Coopers llill must be chiefly the general principles of 

* European Forestry which W€*can illustrate by examples in our 
‘ own Forests and those of France and Germany. Indian 
‘ Physical Geography, Botany and the distribution of trees is 

* carefully taught at Coopers Hill and in the third year we are 

* to have a course of Indian Sylviculture/* 

My point was that the Manual being understood to be the 
text book for the students in the Indian Forest Class becomes a 
weapon to be used against me by those whose duty it is to 
protect the interests of the ryot ** and whose narrow view of this 
duty leads them to attack me when any salutary (from a forest 
point of view) regulation inconveniences a few ryots in the 
immediate neighbourhood of the Reserve where such regulation 
is enforced. 

I have taken the liberty of sending you an extract from 
Mr. Fisher’s private letter (which I trust he will forgive) in 
order that I may quote it when next I have to defend myself, but 
it would be far more satisfactory if Dr. Schlich or Mr. Fisher 
would write, I will not call it a defence, but rather a reply to my 
strictures.* 


GHATL 


RIGHTS AND PRIVILEGES. 


Sir, 

I was glad to see a paper in the August number on the 
subject of Rights and Privileges; it is time that the whole matter 
was taken up and thoroughly understood both by Forest Officers 
and more especially by civilians deputed to act as Forest Settle* 
ineut Officers, for the vaguest and most erroneous ideas prevail at 
present. I was associated with a civilian Forest Settlement Officer 
in one place and his method of ascertaining the claims of the 
surrounding population in the forests we were dealing with, was 
to suggest all the rights (as he called them) he could think of. 
Now, in this particular case, the people had, as far as I can 
remember, no legal right of any kina in the forests ; the land had 
been leased to them for cultivation and this carried with it cer- 
tain privileges of grazing, dry wood, fuel, &c., but the Forest 
Settlement Officer treated these all as rights and they were 
entered as such. Nor did be stop at those they asked for of 
themselves, but went on to say, for instance : ” but are ^ you sure 
you do not want anything more, such as stone for building, &c.” ; 
of course, at every fresh suggestion, the villagers said “ Yes, we 
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want that ” and straightway it went into the record. It struck 
me then that this was beginning at the wrong end and I protested 
that if they were entitled to any privileges they roust prove 
that they had been given them originally with the land and had 
used them regularly ever since, bun I wa** overruled. In another 
case, so little was the word ** right'* understood, that a civilian 
Forest Settlement Officer and a Korest Officer recorded a right 
and then stultified it by adding “ during the pleasure of Govern- 
ment/* which, of course, to all intents and purposes, convertod it 
into a privilege ; but the unfortunate use of the first word has 
since given rise to great trouble wi^h the villagers who cannot be 
brought .to see that they have no legal right. 

In the Shahpur Salt Range Rukhs, which are about to be 
settled under the Act, there are several curious and destructive 
so-called rights to be dealt with ; thus, villagers have the “right** 
of grazing in any of the Rukhs in the Khnshab Tahsil and also 
of collecting dry wood, but here also certain words in the old 
record show that these are not rights but merely privileges. Now 
the evil of such wholesale privileges is shown in a case which 
occurred there ; the villagers living near a Rukh came to the 
Forest Officer and asked him to close the Rukh to grazing alto- 
gether and they would buy the grass for the same amount as the 
grazing lease brought in. This was such an eminently desirable 
arrangement that the Forest Officer jumped at it ; but the Forest 
Banger, a man of great experience, pointed out that this could 
not possibly be done unless every villager in every village agreed. 
Even if 99 out of 100 concurred, no one could stop the hundredth 
man ^not Stockton’s !) from bringing all his cattle to graze in 
the closed area. It is to be hoped that in the ensuing Settlement, 
the Settlement Officer will confine himself to claims to easements, 
and that such privileges will not be gi^^n by Government, for 
they are an utter bar to forest work. That they should be called 
rights and notified as such by any Government, only shows how 
vague was the meaning attached to the word when the first 
settlement was made. Forest Officers must keep their eyes open 
in future and thoroughly understand what sl right is and not allow 
any claim to be recorded as such unless it can be proved to be an 
easement and upheld in a court of law. 

It is curious that the Madras Government, which foolish 
Punjabis style “ benighted,” should be the one to lead the way 
in dealing properly with this question ; but it is a fact, and 
their example must be followed ; sentiment, which has 
done so much harm in the past, must be avoided in what are 
intended only to be legal enquiries or we shall find much of our 
valuable forest property hampered with vexatious easements 
over it, which a little care and knowledge at the outset, would 
have enabled us to steer clear of. Let Forest Officers when work- 
ing with Forest Settlement Officers at a Settlement, carefully 
scrutinize every claim and if it cannot be proved legally, object 
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at once ; if overruled they have the right of appeal under the 
Act. It will be found that out of a thousand so-called claims to 
rights not one is more than the merest concession which is no 
real right but dependant entirely on the favour of the Government 
and alterable by it whenever necessary in the interest of the 
forests or the people. 

Not long ago, while visiting for the first time one of the 
forests in Kashmir, 1 came across what seems to me a real legal 
right and one that would hold good in any Court of law ; in rhe 
Drogmula Ilak is a famous bubbling spring, situated in the very 
heart of a forest known as Bubiir Ndg (note the resemblance 
between English and Vernacular, hubur means bubbling). Here 
long years since, a fakir came and settled down obtaining from the 
Sikh Government, who then|ruled over Kashmir, a sanad, and this 
has been repeated by the successive Sikh Governors, to his repre- 
sentatives, long after the fakir had passed away. Of course, as 
the fakir could not marry, the right should have died with him : 
but the bubbling spring was too valuable to lose, so he brought in 
his relations, and, as usual, instead of a solitary holy man, there is 
now a little village in the very heart of the forest which should 
never have been allowed to grow up. Now here is a right which 
apparently cannot be interfered with, as having been given in writ- 
ing by a former Government ; though even here the details could 
be fought if it were worth while, for the original sanad merely 
gave a right to the growing of a certain weight of rice in the land 
of the nearest village and no mention is made of power to build 
three large houses and a masjid at the Bubur N4g. But peace to 
his ashes ; the old fakir of a century ago had an eye for the beauti- 
ful and has surrouuded the spring with maguificeub walnut trees 
and built a nice stone vault for the water to bubble in and be 
himself lies within a few feet of the spring he cared for so well. 
As yet, little harm has been done to tne forest, for beyond a few 
small patches of garden there is no cultivation. Altogether, a more 
placidly beautiful spot can seldom be seen and the beauty of the 
place is enhanced by the suddenness with which one emerges 
from the gloom of the surrounding forest to the quiet little clear- 
ing made so long ago, when there were no obnoxious Forest 
Officers with questions of rights and privileges to disturb its 
calm ! 

In another case we made mistakes and that was in the leased 
forests of Chamba. In 1871 a Working Flan of Kalatope 
Forest was made and an elaborate Record of Rights drawn up 
which has been strictly followed to the present time, and it has 
been most useful ; it is perhaps the first good record drawn up in 
the Panjab. But all the same we really were not justified in 
giving to villagers over forest land which is the property 

of the Raja and this has since been recognized ; in the 
Pangi forests, privileges only have been granted. Another 
mistake that has frequently been made, and that as lately 
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as 1881 in Ghamba, and before that in Jbelnm, is the 
wording of the grazing “ rights.’* In most casses the villagers 
are allowed to graze “ their cattle ” in the forest, no number 
being specified and no distinction of kinds. One particularly 
bad example is to he found in a Reserved forest (sec. 19), in the 
Jhelura District, where it is open to the villagers, under the word- 
ing of the record, to being in ten thousand camels if they own 
them. Cattle must bo counted at the time the privilege is given ; 
where no limit is prescribed, villagers will go on breeding to the 
utmost capacity of the grazing ground for fodder, with the inevit- 
able result that the pasture will be insufYioient in a short time 
and pressure will be brought to open a further portion of the forest 
to grazing “the present area being totally insufficient for the 
wants of the villagers. ” This is actually the case in the Salt 
Range Rukhs of the Khushal Tahsil. When the present Settle- 
ment was made, large areas of shamilat were given to villagers, 
quite sufficient for the existing cattle, breeding went on, then 
further rights ” were given in the neighbouring Rukhs, still 
there was no restriction on breeding, and the consequence now is 
that the villagers complain they have not enough grazing ground 
and strong endeavours will be made at the forthcoming Settle- 
ment to get further portions of the Rukhs opened to grazing. It 
to be hoped, as is mentioned in the article, that it will be re- 
cognized that the Forest Settlement Officer is not a judge of 
equity but one of civil law, otherwise it will hardly be worth 
while creating any Reserved forest in these tracts. 

Forest Officers should copy out the last para, of the Article, 
have it framed and place it in front of them on their writing 
table to be read, marked, learned and inwardly digested, so as to 
avoid such errors as have been committed in the past. 

I. C. Me. D. 


Oar oorrMpondent * CivilUn * hod evidently done what we fear if MQiUy 
the eauae of the miatakee— mixed mp the UUghte ’ of the Foreit Aot with the 
' Rights * ^ the * Record of Rights * in the village Of oonna 

the two are utterly different thin^ and the Forest Act wm ought raally to be 


Hotf • Bi>* 



A « BLAZER.” 


Sir, 

Down here on the Bombay aide wc have been diHouBning a 
** blazer ” for the last 6 months, and I have prepared a lot of desigOB ; 
a few of the* best are enclosi‘d. None of them are satisfactory as 
regards the purity of the greens, but they would look vastly 
different if done in good dyes on flannel. One or two men down 
here would like plain greens, hut as you say, the sun is 
fatal to most greens and a green coat almost takes the 
cake for a maximum of shahhiness in a minimum of time. For 
this reason (if no others I have employed about 4 different greens, 
BO that even if they all fade, th(Te will be no broad masses of 
faded and unfaded color, sitice each stripe will fade to a different 
tone, and so preserve a much more respectable appearance. 
Secondly, I object to bicycle-club hudgen and think uniform 
colors more suitable fur soldiers and police than for 
gymkhana purposes. I think green, little as I like it, is imper- 
ative on us, at least as a ground color, and prefer** sage ” to ‘* rifle ” 
green, though both can be used with good effect. If there must 
be a ** device,” I beg to suggest a simple tree, as I have before 
suggested it in place of the literary puzzles B.F.D. ; S.F. ; F.D. ; 
KFD. ; A.F., &c. &c., which ornament our guards caps and suggests' 
nothing. Any one of artistic taste could easily design a tre^ 
which could be equally well embroidered in silk or cast in brass 
and there would be no mistaking its meaning. The diflBcuIty will 
be to get f(istn€88 of color combined with purity of shade, and 
taste in the combination. If anybody knows a firm of fiaunel 
printers, we might get samples of all green dyes, and information 
as to qualities of each. We could then cut strips and join them 
to taste. 

YELLEDA. 


Aote.— We regret that we oenaot afford to {wblieh a plate ehowing the 
deiigne for * barmoniee in green * eent ui by our oorreepondent. We aeep 
theiui however, and ehall be happy to ebew them to any om who le Intereeted 
in the eubjeot. 


Hnr. Kn. 
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VANILLA IN MERGUL 

The Burma Gazette of October 3rd 1891 has an account 
of the work done in 1890-91 in the experimental plantation at 
Mergiii, which after giving the results of the years’ work in the 
growth of coffee, cocoa and tea finishes up with a * Memorandum 
on the curing of Vanilla ' by Mr. C. Ingram, Sub- Assistant Con- 
servator of Forests, South Tenasserim Division, which we have 
read with much interest, and reproduce, as it may be useful to 
Forest Officers in other places which, like the Divisions on the 
Malabar coast, are capable of growing that most valuable plant. 

Coffee seems to do well, but to suffer like the bushes in 
Ceylon and on the Nilgiris from the ravages of Hefniileid 
vastatrix. Apparently, all the plants are of the Liberian species, 
and we agree with Mr. Ingram that a plantation of 2 acres is not 
large enough to settle the question of whether or not coffee will 
pay in Mergui. Pepper, we see, is also cultivated and we are 
glad to remark that the cultivation is extending, which is a good 
thing, as we believe pepper to be an exceedingly paying crop and 
one which has been somewhat neglected. It is not much use 
inciting people to make tea and coffee estates in Mergui, consider- 
ing that both products arc suffering from over production, but 
the cases of cocoa and pepper and vanilla are different, while we 
l\ope that if such a useful and interesting experimental garden is 
kept up and extended, some attention will be paid to gamboge 
and gutta-pecha, both of which are Forest trees and worthy of the 
best attention of the Department. 

MEMORANDUM ON THE CURING OF THE VANILLA 
OF THE MERGUI GARDEN, 

AUGUST 1890-JANUARY 1891. 

I,— The different rwettvode of evring Vanilla in vogue. 

Descriptions were compiled of the methods of curing vanilla 
as followed in Mexico, Guiana, Peru, and the Island of Reunion, 
and it was necessary to select one of them to be followed. 

I.-— In Mexico the pods are collected and placed in heaps in 
the shade from sun and rain, and left for a few days. (Tnis is 
necessary, as I found that if the pods were plucked and put in the 
sun at once they always split down the sutures). Then — 

(a) If the weather is warm and clear, they are spread out 
on a wollen blanket and exposed to the direct rays 
of the sun. At midday the blanket is folded round 
the pods and the bunale is left in the sun for the 
remainder of the day. In the evening it is enclosed 
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in a light wooden box to “ sweat ** all night. Next 
day the same treatment is followed and the pods, 
after exposure to the sun, acquire a dark coffee- 
colour, — the shade deeper iu proportion to the 
sweating process. 

(6) If the weather is cloudy and rainy, the vanilla is 
collected into bundles, a number of which is packed 
into a small bale. This is first wrapped with a 
woollen cloth, rhen with banana leaves, and finally 
with stout matting, w'hich is firmly bound and 
sprinkled with water ; an oven is then heated to 
140‘'F. (60’'C ) and the bales containing the larger 
beans are put into it. When the temperature has 
fallen to 113'^F. (45*^0.) the smaller beans are 
introduced and the oven is tightly closed. Twenty- 
four hours afterwards the smaller beans are taken 
out and 12 hours later the larger ones. The vanilla 
has then acquired a fine maroon colour. 

The drying operation then conunences. The beaus are spread on 
matting and exposed to the sun for nearly two months. When 
the drying is nearly complete it is finished in the shade, and 
the beans are tied up into small bundles for sale. 

II. — Id Ouiana the pods are placed in hot ashes till they 
begin to shrivel, then wiped and rubbed with salad oil, tied up at 
their lower ends, and hung up to dry in the open air. 

III. — In Peru the pods are first dipped in boiling water, then 
tied up at their ends and bung up in the open air. After 20 
days the pods are rubbed with castor oil and a few days later are 
pressed into bundles 

IV. — In the Island of Reunion the ripe fruit are sorted 
according to length and scalded. The long ones arc dipped into 
water 194T. (9'’C.) for ten secends, the medium ones for one 
miuute or longer. They are then exposed to the sun between 
woollen blankets until they acquire a maroon colour, which 
happens in about six or eight days. The pods are then spread on 
hurdles and placed in garrets to dry gradually; when the pods 
are sufficiently dry to allow them to be twisted round the fingers 
the process called “ smoothing ” commences. This requires great 
care as every bean must be passed through the fiugers from time to 
time so as to spread the oil which exudes on the whole length of 
the bean as the fermentation proceeds. On this treatment the 
lustre and suppleness of the vanilla depend. The beans are also 
turned frequently to ensure their drying equally on both sides. 
In a month the pods are dry and are ^en sorted out according 
to their lengths — 

(1) Fine vanilla, from 8 inches to 11 inches long, glossy 

dark-brown and unctuous. Some covered with fine 
frost like crystals known sB giore, 

(2) Wood/y vamUa, from 6 inches to 8 inches lung, 
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lighter in eolour, not gloany, presenting grey spots 
on the Burfiice, au<i having very little giore, 

(3) VaniUa, consisting of two varieties, both short — 

(i) obtained from ripe fruit and covered with white 

crystalline efflorescence ; 

(ii) obtained from unripe fruit and owe their colour 
to contact with those of belter quality. 

Of the four methods described above. I determined to select that 
followed in Mexico, the vanilla from Mexico being considered the 
best in the market 

2. — Heating oven used. 

In the Mexican method of curing, it will be seen that there 
are two processes : one for fine weather and one for cloudy and 
and rainy weather. The first pods were plucked on the 27th 
August, when the weather was very showery. This entailed my 
devising an oven which would retain heat for about 48 hours. I 
made one of well-wrought clayey earth which, as it is interesting. 
1 describe. The apparatus consisted of an oven with a furnace 
below. 

The fqrnace measured S feet hy 2 feet (outside) with walls 6 
inches thick and 12 inches high. Opposite the opening of the 
furnace a round hole was made in the wall, and a bamboo, open at 
both ends, was inserted as a chimney (figure 1). On the top of 
tho furnace an iron grating was placed (Figures 3 and 4 — k, k). 
On this mud to a height of 4 inches was plastered. This formed 
4he foundation to the heating oven. An ordinary kerosine-oil 
box with its top and bottom sides knocked out was placed on this 
foundation, and mud was plastered to a thickness of 4 inches all 
round the four sides of the box (Figure 2, a. b, and Figures 8 and 
4. cZ and e e). On the top of the oven another iron jj^rating was 
placed, on which mud was plastered to a height of 4 inches also. 
The length of this last mud plaster was the total length of the 
oven, while the width was the width of the wooden box only. This 
formed the cover of the box and was moveable. When the oven 
was heated up to the required heat, plaster was laid oo at c o 
(Figure 3). this made the oven air tight. The object of having 
the walla of the oven 4 inches thick always was to retain the heat 
inside for a long time. At the bottom of the oven three pieces 
of bent hoop-iron were placed as a support for the vanilla and 
in order to keep it as much as possible in the centre away from the 
bot bottom. 

When this apparatus was finished it took 36 hours to dry with 
a strong fire in the furnace; and when once diy it always took six 
hours to get the heat in the oven up to 140"F. But it retained 
sbe heat admirably, being warm even after 36 hours from the time 
plastering the cover air-tight Although it answered its purpose 
(the heating of only a couple of hundred pods) admirably, it was 
at 4fae bMt a very tampomry and katoha affair. Where a laiga 
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amount o^poda required sweating the apparatus would of course 
be of brick or any other pvbcca material ; and a swinging door on 
one side for the oven would be perferable to having a moveable 
lid, as it would then be possible to have a fire on the top of the oven 
as well, equalizing the temperature over all parts of the oven. 

3 . — The process of cfwring. 

One hundred and thirty-five pods were plucked on the 28th 
August and put in the shade. They were sorted into two sizes, 
large and small. Each size was made up into a bundle as 
follows; — 

Pods first wrapped in thick woollen cloth to a thickness of 
inches all over, then wrapped in plaintain leaves 
and then in stout palmyra leaf-matting 6-fold, the whole 
tied tightly with cane and sprinkled with water. The 
oven being previously heated to the required tempera* 
ture, the bundles were put into it and the cover plastered 
so as to make it air-tight. The vanilla bundles were 
put in on the morning of the 30th the bundles of 
smaller pods taken out on the morning of the Slst, and 
the large ones in the evening. 

The process was a decided success as the pods were of a fine 
maroon colour and smelt very strongly of vanilliL One hundred 
and eighteen pods were subsequently treated in the same way 
with a like success. The great difficulty now was to dry them. 
The first few days after the heating process the weather though 
showery was now and then clear, and the pods obtained^ a 
sunning for about an hour* daily. This, if it did nothing 
else, prevented the formation of mildew on them. But from the 
6th September to the beginning of October the weather was 
peristently rainy ; and although I did my best to keep 
the pods dry by placing them over a dry charcoal fire, I was not 
able to prevent the formation of mildew on them. The imme- 
diate effect of the mildew was to mve the pods the peculiar rancid 
smell of rotting succulent vegetables, the flavour was lost, and 
subsequently, when the weather changed and there were clear 
days, the mildewed parts on being sunned became quickly dry, 
hard, and brittle, and the pod instead of becoming gradually of a 
glossy, coffee colour, became of a dry, brown one, and wm almost 
scentless. If mildew can be prevented from forming, I have no 
hesitation in saying that the curing of the vanilla next year will he 
a decided success. But this is a difficulty not easily overcome: 
the pods ripen in August-Septemher and the curing must of 
necessity take place when the rains are heaviwt and when the air 
is saturated with mmsture. In order to obviate this as much as 
possible, it will be advisable to defer the plucking and make it m 
late as possible, great care being taken to prevent the pods 
ftom cracking while drying. 
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FOREST REPORTS OF 1890-91. 

The Calcutta Gazette of September 2nd contains the Reviews 
of the Bengal Forest Report for 1890-91 by the Lieutenant- 
Governor, and the Punjab Gazette of September .^rd similarly gives 
that for that Province. We presume that we shall have to review 
the Reports themselves some six months hence, meantime we may 
notice some interesting points in these Reviews. 

In Bengal the reversion to the system of small Divisions which 
was certainly in force in 1882, instead of the cumbersome one of 
large Divisions and Sub-Divisions, which always entails double 
correspondence and double account work, is spoken of as a ‘ most 
important administrative reform ' and it is said that the services 
of the Divisional Officers are now made available for duties in 
which the paucity of officers was keenly felt. Does this mean 
that before Mr. Dansey took charge, the functions of a Divisional 
Officer were only those of general supervision and Office routine ? 

We arc glad to see that the question of the Sonthal Forests 
has again, comet like, come round. Its last appearance was in 
1882, so that it is clear that its periodical cycle is one of about 
10 years. This time we hope the wanderers will be earned for good. 

Mr. Oansey makes a serious indictment against the Bengali 
Babu as a Forest Officer, upon which the Lieutenant-Governor 
says : — ** If the natives of Bengal cannot show themselves fit for 

* the work required, it will be incumbent on Government to seek 

* for better material elsewhere, but it is hoped that a greater en- 

* couragement of athletic exercises as a part of school education, 

* may help to train a generation which will not be liable to this 

* reproach. In any case, Sir Charles Elliot has no wish to make a 
' sudden change and will watch the working of the present system.” 

At the same time we believe we are right in saying that the 
Assam authorities usually succeed in getting some good men ; and 
that it is not uncommon for Bengalis to apply for work in the 
North-West and Central Provinces. 

The remarks of Sir Charles Elliott on grazing are worth 
quoting, and especially so as we believe his view that in the 
selection of Reserved Forests provision should be made for special 
grazing grounds ho as to relieve the timber-supplying area from 
the incubus of grazing privileges, is quite sound and is really in 
full accord with the recently declared policy of the Government 
of India. 

“ The Conservator expresses an opinion that grazing is not 
* less injurious than fires to a deteriorated Indian 
Grazing. , timber forest. The Lieiitauant-Qoveriior 

' agrees in this view; but the Conservator appear to be also of 

* opinion that grazing is, as a rule, only permitted for the purpose 
' of increasing the Government revenues. The Lieutenant-Gover- 
' nor believes that the object will usually be found to have been not 

* the increase of revenue, but a desire not to be hard upon the* 
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' people, • who i^rieviouely resent any restriction of their grazing 

* rights. He has lately insisted, in the case of the Angiil forests, 

* op adec|uate grazing gmuads being reserved for the cattle of the 

* villagers, so that there may be no necessity for a modified 

* admission of grazing rights within the forest area and no risk of 

* injury to the growth of forest produce.'" 

We note with interest that a AVorking Plan is to be made 
for the Sundarbans Forests so as to concentrate fellings and work 
by rotation , and that the Lieutenaut-Qovernor impresses on the 
Conservator the hope that ** in his zeal for the improvement of 

* Forest Administration he will not forget the necessity of contrib- 
' u ting to the general' revenue of the Province.** This means, 
we hope, the better utilization of the Sal forests of Chota 
Nagpore. 

There is not much for us to note now in the Punjab Review, 
except the views of Sir James Lyall on the subject of Forest Fires. 
The revie^^avs; — Forest fires, which were last year so disas* 

* trous, ha^lllllhis year been few and unimportant. This was to be 

* expected, as, fur some years after fires, the forests are less inflam- 

* mable and the punishments inflicted have at least a temporary 

* effect, hut in any case the character of the rainfall woula have 

* prevented extensive fire. There can he little doubt that in most 
' cases these fires are intentional, but are not in one sense 
‘ malicious. They are merely an obstinate persistence in an old 
' practice intended to provide a fresh grass supply for cattle. In a 

* correspondence with the Conservator, the Lieutenant-Qovemor 
' expressed the opinion that in certain tracts fire^lines round the 
" reserves and the periodical firing under regulation of forest lands 

* outside were measures which should be tried. If the evil cannot 

* he remedied in this way, it will be necessary to be patient with 

* the people, and to be content if they are gradually induced to 
' amend their ways. Arbitrary laws and severe and indiscriminace 
' punishment would exasperate and alienate the population." 

This, at any rate, is important as definitely according 
sympathy with fire protection, and we agree that in fire protection 
work it is better to try and carry the people with you than to 
trust to pains and penalties. The man who has once gone to jail 
for filing a forest is just the one to revenge himself by incendia- 
rism the next year, and when a ryot determines to burn a foresG it 
is the easiest thing pussihle to do it without being caught, pro- 
vided he does not tell his fellow villagers of his intention. What 
has to be done is to try and make the people understand the fallacy 
of the notion that pasture is improved by burning. Doubtless a 
temporary crop of forest shrmts is got from those coarse grassed 
which call stand fire and like it, but the ii.sual effect is to encourage 
them at the expense of the finer aud better kinds which have not 
the same strong clumps and the same depth of root. There 
^^1 we believe, places in India where the two can easily 
be seen side by side and the best proof is the constant demand of 
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villagers to be allowed ioto fire protected reserves after they have 
burnt those not protected and cleared off the resulting crop of 
shoots. To teach these principles, however, the Revenue Depart- 
ment must co-operate and we believe that if the people of the 
Punjab and specially of the Hills, once realize that the Govern- 
ment, whether in the Forest Department or not, is in earnest in 
its desire for fire conservancy, they will assist and co-operate in 
the work. 

There is not much of note in the Review of the Assam Report 
(which itself has not yet reached us) by the Local Government as 
given in the Assam Gazette of October 3rd., but we see that “ the 
' aversion of ryots to growing valuable trees on lands formerly 
*jhumed'* has been overcome which means, wo suppose, that 
Assam is about to start what we understand better as ' toungya ’ 
plantations ? 

The views of the Chief Commissioner about the policy of 
finance against the policy of improvement are worth (inot'jig, as they 
seem to us to be rather inconsistent with the opinions the same 
subject held by the Government of India and the Government of 
Madras and Bombay. *'The Chief Commissioner is not in a posi- 

* tion to say how far the extra expenditure incurred during the 
' year was justified by the circumstances which existed, but Mr. 

' Ward observes that an increase took place under every head 
‘except “Communications and Buildings and “Contingencies," 

' and he would repeat the hope which he has expressed on previous 

* occasions that the Conservator will watch jealously over all 
‘ increases of expenditure, with a view not only to secure a surplus 
‘ but also to render that surplus as large as is possible and consis- 
' tent with a proper fulfilment of the administrative necessities of 
‘ the department." 

We have never been in Assam, but wc always thought that 
what the Assam Forests most wanted was the improvement of 
communications and the construction of pn^per buildings to help 
to ward off some of the sickness which Ff>rest officers of all grades 
appear there to suffer from. The surplus revenue in 18^0-91 was 
less than half a lakh, the usual result being about a lakh, and 
this decrease is apparently what has brought down the Chief 
Crommissioner^B displeasure. 


TESTING OF AGRICULTURAL IMPLEMENTS. 

We have received a list of Agricultural Imolements and 
Machines which have been tested in India from Ist April 1889 to 
the 30th September 1890. As this list is published by the Gov- 
ernment of India Central Printing Office, we presume it can be 
bought there. Details are given as to the price, where procur- 
able, opinions of the official reporters, and whether the machine or 
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implement is used to any extent by native agriculturists. Thus 
we find information about ploughs, winnowing and cleaning 
machines, water lifts, chain pumps, corn (Tiishers, sugar mills, hoes, 
harrows, grubbers, &c. Many of these implements are in use on 
Government farms, where, under skilled supervision, they do good 
work and are favourably reported on, and in some cases they are 
slowly spreading among native agriculturists. Where the latter 
find an increased outturn for the same amount of labour, as in the 
case of the new iron sugar mills, thoy are ready enough to adopt 
even what is a more expensive machine, and we must look to 
Agricultural shows for gradual and more extended adoption of 
the improved article. 


REVIEW OF PARTS I AND II OP 
A MANUAL OF FORESTRY, 


BY 


Dr. William Schlich. 


TmnslaM from tfie ** Foraf ami Jagd Zeitung** for the 
Indian Forester hg 


An English Manual of Forestry ! This is a subject for both 
surprise and oong»t,ulatioD. for up to the present forestry has 
attracted hardly any attention in the United 
Indian Forest Department, to which the first officials were 
appointed in 1847 , is responsible for the attention now directed to 
tfiU science. The importance of this publication “ f’^'^e^it when 
we remember that almost one third of the potation opur^e 
is able to utilize the English language. The Author, Dr. 
W. Schlich, a Native of Hesse, was commissioned after twenty 
years of forest service in India, to write this Manual and tMk 
up the work after careful inspection of many forests in ^rious 
countries. The book is to be arranged in the following order. 


Part L The Utility of Forests. 

Part II. The fundamental principles of Sylvicultore. 

Part III. Creation, Regeneration and Tending ot woods. 

Part rV. Forest Protection. 

Part V. Forest Utilization. 

Part VL Forest Working Plans. 

Part VIL Forest Finance. 

The fint volume now published, contains Parts I and H. 
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The Author who has been since 1885 Principal Professor of 
Forestry at the Royal Indian Engineerinjjr College at Coopers Hill, 
and was formerly Inspector Qeiieral of Forests to the Government 
of India, is to be heartily congratulated in having compiled 
this volume in the clearest and most concise manner, without 
any unnecessary additions. That this was a most difficult task 
is evident when we consider the ignorance of forestry which 
obtains amongst all English speaking races : and all honor is due 
to the author for having so successfully overcome the difficulties 
encountered. In the excellent Introduction which opens the 
book, the author touches on the reasons for the study and practice 
of Forestry, and gives a list of technical terms, some of these 
being merely translations from the German th.'it have been 
adopted in England. 

The first part of this volume deals with the utility of Forests 
as noted above, and this subject is divided into Ibirect and 
Indirect utility. The importance of Forests to the state is ex- 
plained to the English reader in a very clear manner. 'I*he laws 
regulating increments of growth and the return to be expected 
from capital invested in Forests are presented in Weise’s tables 
adapted to English circumstances, and Dr. Schlich recommends 
from the data there given, that all land which would not yield 
2^ per cent from other treatment should be planted with Scotch 
Pine or other suitable species. The employment ot labor in 
forestry is explained by well known examples from German 
statistics. 

Pages 25-56 are devoted to the indirect utility of forests 
chiefly in regard to their influence on the temperature of soil 
and air, on evaporation, on precipitation of moisture, and to the 
mechanical protection and hygienic effects of tree growth. 

To any one acquainted with German works on these subjects, 
there is nothing new to be found here, in fact the author refers 
repeatedly to Dr. Lorey’s Handbuch der Forstwissonschaft ” 
and he takes up a position in reference to the effects of forests 
which shows that he is not to be misled by any exaggerated 
ideas on the subject. He denies that any general rule can be 
laid down for regulating what percentage of the area of a country 
should be covered with forests and concludes with a short sketch 
on the ownership of forest land. 

The appendices to Part I are exceedingly valuable. These 
consist of remarks on “ Forestry in Great Britain and Ireland 
(page 57-67) and on Forestiy in India '* (pages 68-96). The 
author shows that England with its 4 per cent of forest is suffi- 
ciently wooded on account of its insular position and climate and 
that although creation of forests is advisable in some mountain- 
ous districts, yet that as forests in these localities would never pay» 
it would be cheaper to supply the mechanical effect wished for by 
suitable engineering works. 
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As protection against storms and sea breeres on the west 
coast of the United Kingdom, the author recommends the planting 
of belts and blocks of suitable trees. Regarding forest produce, 
it is apparent that in many parts of England and Ireland wood 
fuel is not to be purchased, and that the greater portion of the 
timber used, as Teak, Mahogany, etc., cannot be produced in the 
country. In the five years 1883-1888 the imports of Forest Produce 
amounted to £8,000,000 and those of timber to about £15,000,000 
sterling, giving a total of £28,000,000, whilst even if the matter 
had special attention it would not be possible to produce more 
than £1,000,000 worth of Minor Forest Produce and £12,000,000 
worth of timber in the whole country ; to raise the latter quantity 
an area of 6,000,000 acres would be required, whereas the whole 
area of the IJnited Kingdom amounts only to 776,000,000 acres, 
of which 268,000,000 acres consist of waste, water, roads, &c. 
Dr. Schlich does not doubt that it would be possible to find this 
6,000000 acres of laud, and, after a consideration of the Forest 
Conservancy in force in these countries which furnish the largest 
quantity of imports to the United Kingdom, he comes to the con- 
clusion that an extension of the woodlands there would be 
advantageous, but that the price of the timber is so low, and deer 
and game preserves command such high rents, that it cannot be 
expected that private landowners should invest much capital in 
forestry, whilst the area of Qovornment land is so small as to be 
of no account in this question. In these circumstances, the much 
to be wished for increase of opportunities for labor for the smaller 
cultivators in Ireland and Scotland by the inauguration of works 
of forestry is not likely to be afforded for sometime. 

Well worthy of attention are the details given of forest 
affairs in India. India has an area of 1,500,000 square miles and 
a population of 225 millions, or 12 and 7 times respectively more 
than that of the United Kingdom. In this appendix the physical 
configuration of the country, the climate, the distribution of 
Forest Produce and Forest Protection are treated of. It is 
evident that the conditions of forest growth must vary enormously 
in a country so vast that it extends from the sea to the highest 
mountains in the world, over 23 degrees of latitude, and where the 
rainfall is the heaviest known. These conditions can clearly only 
be roughly sketched in such a work as this and this is done by 
arranging the country into the following natural divisions. 

I. Himalayas ; II. Indus Plain ; III. Ganges Plain ; IV 
Northern India ; V Central India ; VI The East and West Coasts ; 
VII Burma; VIII The Islands for which temperature and rain- 
fall tables are given. It appears that India was formerly a richly 
wooded country and according to the description of a Chinese 
traveller, neither hot nor cold. The destruction caused by 
wandering tribes, by British civilisation and finally by the exten- 
sion of Biulways, have settled the fate of the forest and it is only 
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during the last few years that the want of wood has drawn 
attention to their condition. The character of the forest is 
governed by the nature of the rainfall, and as the rainfall 
diminishes, the forest growth gradually disappears. From the 
Tidal forests to the Alpine heights of the Hirnaluyas, the greatest 
possible difference in circumstances exists, making the country 
indeed a paradise to the forester Not the whole of India is 
under British rule but only 912.000 square miles with 202 
millions inhabitants. The remaining 551,000 square miles with 
53 millions of inhabitants are under British protection, and about 
25 per cent of the whole area is under forest. Of the area in 
British territory, about one half belongs to the state and the 
remainder to private individuals and Government exercises 
practically no control over the latter. Of the 70,000,000 acres of 
the state forest, 55,000,000 (equal to 11 per cent of the total 
area of the country) are under the control of the Forest De|[>art- 
ment and of this area 33,400,000 acres are reserved, 10,100,000 
acres are protected and the remainder iinclassed forests. Of the 
total area of state forests about 55 per cent is systematically 
managed and the other 45 per cent only so far as the burden of 
rights and concessions will permit it. Dr. Schlich considers the 
question of whether 11 per cent of the total area of the country 
is sufScient to set aside as forest land from the stand point of 
*' Forests in relation to climate and rainfall, to the regulation of 
moisture and to the Forest Produce required by the country." 
The most important question in India is that of the quantity of 
rainfall consequent on the yearly monsoon, but the observations 
recorded in India, extend over too limited a period to permit of 
any final conclusions as to the effects of forests on the rainfall. 
The author however agrees that under the most favourable con- 
ditions the effects of a limited area of forest can only efiect the 
climate and rainfall in a very slight degree. Men and cattle 
must be, however, more than thankful for the shade afforded by 
the forest in so hot a climate. Dr. Schlich is of opinion that the 
regulation of moisture in a tropical country like India may be 
influenced by forests which give off a considerable amount in 
evapora()ion. But of more importance is the effect of forests in 
regulating the spring level, because, of the 200,000,000 acres of 
cultivated land in India, 30,000,000 acres, chiefly in the Indus 
and Ganges valleys, are irrigated artificially, and at least one half 
this area directly from springs. The greatest stress is however 
based on the mechanical effects of forests in mountainous coun- 
tries, and example is given of a peculiarly instructive case in the 
catchment area of the Indus. It is evident that the heavy rain- 
fall in the tropics gives much more importance to the question uf 

S re venting the removal of the soil in India than with us but 
ere also Dr. Schlich utters a note of warning against ezoewive 
seaL The demand for forest produce in India is very consider- 
able but only the sea board and its vicinity reaps the benefit of 
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facilities of importation. Iron is dear because almost all of it 
must he imported from England, in the same way coal is expen- 
sive on account of the unfavorable pr»Hition of the coal fields. 
Many railways still use wood as fuel, and the burning of cow 
dung for domestic purposes is still common enough. In conclu- 
sion, it is considered that the 83,000,000 acres, of reserved forests 
should be in time increased to iiO.OOO, 000 acres even this area being 
less than one third of the stare forests in the country ; and only 
by doing this, the author thinks it is possible to meet the demands 
on the forests in India. The income from these forests shows a 
steady increase, the average annual net revenue between 1804-67 
amounted to 2,100,000 marks and 1882-89 to 7,800,000 marks 
and the author considers tlia,t the yet increasing revenue to be 
obtained from the state forobts will some day make good the 
anticipated loss from the Opium revenue. 

The second part of this volume which treats of the “ Fun- 
damental Principles of Sylviculture ” is divbled itito the following 
sections. 

Locality in relation to Forest vegetation. 

Shape and development of Foiest Trees. 

Character and composition of Woods. 

Sylvicultural systems. 

We can aflford to devote less attention to this portion of 
the book than to the first part which contains so much of interest; 
for in this second part there is nothing new to be found by any 
one who is even only slightly acquainted with the ample liter- 
ature which in Germany treats of locality, composition and creation 
of Forest. The author impresses on the reader that the illustra- 
tions he gives are taken from a limited area, namely that of 
Western Europe in the 50th degree of north latitude, but having 
in view the main object of Dr. Schlich’s work, wo must hope that 
the a\ithor will give, in a later volume, out of the plenitude of his 
experience, some account of Indian species. The chief value 
of Part II of this volume lies in the fact that up to the pre.sent 
there has been practically no English literature on the subject 
of Forestry ; and that now a book is published which, though 
extremely clear, is yet eminently scientific, and plare.s the present 
state of Forestry and the firm basis on which this science has 
been built up, in so vivid a way beft>re its readers. We can only 
rejoice that it has been left to a German to present the result of 
German experience before the inhabitants of the most distant 
countries in a clearer manner than has ever been before possible, 
for the author mentions in the introduction to his sylviculture, 
only German works on Forestry as being referred to in the pre- 

E &ration of his book. In tne introduction, the author shows 
imself to be a student of Political Economy as applied to 
Forestry ; and then follows a chapter on locality in which the 
atmosphere, climate, the chemical and physical composition of the 
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floil, the effects of the soil on vegetation and of vegetation on the 
soil, are thoroughly explained. The section closes with a good 
example of yield Tables. Dr. Schlich is well acquainted with the 
uewebt theories on the influence of climate, and on chemistry as 
applied to agriculture. In the arrangement of species with regard 
to locality and other peculiarities, Gayer has been closely followed. 

Section II treats of shape, height and volume growth and of 
the age and reproductive power of the various species Section 
III takes up the question of pure and mixed woods, and here, as 
might have been expected, preference is given to the latter in 
restricted areas and where factors of the locality are numerous. 
Th^ rules for the creation and preservation of mixed forests are 
most exccllenr, so also arc the diagrams of the mixture of our 
principal species and it is noteworthy that the objectionable 
mixture of Scotch Pine and Larch is said to occur frequently and 
over extensive areas in the United Kindoni. 

Section IV contains remarks on various sylvicultural systems, 
arranged as follows : — 

Orgiu and character of wood. 

External dangers. 

Quantity and quality of produce. 

Effect upon the locality. 

And the author expresses himself as in favor of the shelter 
wood and coppice with standard systems, but does not overlook 
the disadvantages of these systems. He endeavours rather to 
present the advantages of each system to his reader; and stress 
IS particularly laid on the fact that final expression of opinion mu.st 
be withheld in some cases until more experience has been gained. 

Finally, Forestry combined with field crops, is mentioned as 
the system under a variety of forms and names is much employed 
in India, chiefly in connection with the cultivation of Teak. The 
work ends with a short article on the choice of the systems and 
and here the preservation and the possible improvement of the 
factors of locality are considered as most important; financial cor- 
Biderations taking the second place, an arrangement which assured- 
ly no one will gainsay. Whoever wishes to find in Dr. Schlich's 
Book opinions on the disputed sylvicultural questions of the day, 
will be disappointed; and indeed, the readers of forest literature are 
already somewhat tired of these endless disputes. But those who 
wish to read a workmanlike and comprehensive exposition of the 
elements of forestry as now accepted to be correct in theory and 
practice, presented with a remarkable freedom from prejudice and 
high sounding phraseology, will find great pleasure in persuing 
this work. It cannot be denied that Dr. Schlich has carried out 
the object be had in view with excellent success. 
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CHURCHILL AND SIM'S CIRCULAR 

of November Gth 1891, 

East India Teak. — The deliverien for October have been 
small, 929 loads only, against },574 loads in 1890, and 1,988 
loads in 1889. For the first ten months of the year the quantities 
have been 12,321 loads, against 14,500 loads and 13,240 loads in 
1890 and 1889, respectively. Prices, nevertheless, are firm and 
rising, and with the prospect of reduced supplies and an undi- 
minished demand, the future promises to be in favour of sellers. 

East India Satinwood.— L ogs are much wanted. 

Price Current 

Indian Teak ... per load, £8-10s. to £14. 

Cedar, Bialabar ... per foot supl. S^d to 4d. 

Satinwood, E. India ... per ton, £6 to £10. 

Ebony, E. India ... „ „ £10 to £12. 


LONDON RATES FOR PRODUCE. 
(Tropical AgriculturUt of November ^ 1891,) 


Cardamoms, Malabar 

2s. 

to 

28. 9d. 

lb. 

Croton seeds 

... 15s. 

to 

20s. 

cwt 

Catch 

... 24^. 

to 

32s. 6d. 

II 

Gum Arabic, Madras 

... 158. 

to 

50a. 

II 

India Rubber, Assam, best 

. . Is 6d. 

to 

Is. lid. 

lb. 

Myrabolams, Bombay, beat 

... 13s. 

to 

158. 

cwt. 

n (Jubbulpore) 

... 128. 6d. 

to 

138.6d. 

II 

•• (Upper Oodavery, 

best Us. 6d. 

to 

138. 6d. 

II 

Nuz Vamioa, beat 

... lls. 

to 

138.6d. 

II 

Orohella, good 

... 20s. 

to 

258. 

!• 

Redwood 

... £3 

to 

£3108, 

ton. 

Sandalwood logs 

... £35 

to 

£60 

II 

II Chips 

... £9 

to 

£30 

II 

Sapan wood 

... £4 

to 

£7 

II 
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THE UNITED STATES GOVERNMENT TIMBER TESTS. 

The Division of Forestry of the United States Department of 
Agriculture has commenced a series of examinations and tests of 
American timber, which far exceeds in magnitude and in scienti- 
fic thoroughness anything ever before undertaken in this direc- 
tion. According to the American Architect there are three 
departments of the work ; — 

1. — The Selection of the Timber. 

The trees to be examined and tested are first selected by a 
competent botanist and forester from five or more localities, four 
large trees of a given species from each place, these sites difibring 
from each other as much as possible in climate and soil conditions. 
These trees are cut up into logs from 6 to 18 ft. in length, with 
intervening disks 8 in. long. A complete record is kept of the 
botanical names, conditions of growth, time of cutting, age of tree, 
size, height, &c., and the north and south sides of each log and 
disc are marked on them, together with the number of tree and 
of the log. The logs are shipped to St. Louis and discs are sent to 
Ann Arbor, Mich. Discs are also cut from younger trees and sent 
to Ann Arbor. 


II.— The Physical Tests. 

The physical tests are carried out at the Washington Uni- 
versity Testing Laboratory, St. Louis, under the direction of the 
writer. The logs are first sawed into appropriate sizes at an 
ordinary saw-mill. Each log is marked ofiF on its end by a stencil 
plate in such a way as to obtain a series of 4 in. by 4 in. sticks in a 
north and south zone, and as large a stick alongside as the log 
will allow, up to 8 in. by 16 in. Each stick is marked with a die 
with the number of the tree, the number of the log in that tree 
and the number of the stick in the log, the numbers being on the 
lower end of the log and reading upright when the north side 
is upward. In this way each stick carries a legend, which can- 
not be effaced, which fully identifies it. A series of stamps. 



THB UNITED STATES GOVERNMENT TIMBER TESTS. 


472 


corresponding to the stencils, is used to show, in the note book, 
the way in which the log was cut and marked. 

After sawing, the Rrick.s are carefully stacked under shelter 
to await the tests. In the course of, from one to three months 
after sawing, one end (half) of each 4 in. by 4 in. stick is tested, 
and also some of the large sticks. The regular tests are as 
follows : — 

1. The GroRB-Bendln<j or Beam Test — In this case the load 
is always put on at the same rate, us to produce an iricrea.se in 
the deflection of J in per minute, and continued uniformly up to 
rupture. The simultaneous loads and deflections are read off 
about eight or ten time-, during the test, the scale beams always 
being kept balanced and the deflection read off by means of a 
micrometer screw on the small beams, and from a thread over a 
paper scale on the large bt am.s. The 4 in. by 4 in. sticks are 
tested in lengths of GO in bet ween knife edges, all bearing-surfaces 
being protected by iron plates. The machine used was specially 
designctl for this kind oi work and was described in the 
Engineering Neivs of September 14th, 1889. 

The large beams are broken on a machine of an original 
design, consisting of a hydraulic cylinder, plunger, screws, and 
cross-head, made by Riehle Brothi^rs, and similar to the parts 
used in their 100,000 lb.s. testing machint^s. The base or beam 
part of the machine consists of tWi> long leaf-yellow pine sticks, 
6 in. by 20 in. by 24 ft. long, both being clear, straight, grained 
wood. Between these there is a steel flitch plate | in. by 18 in. 
by 20 ft. long, all bolted together through their neutral axes. 

The weighing is done in a standard 100,000 lb. Richly 
machine near by, both being connected up with the same pump, 
and the weighing machine being blocked. The plungers of the 
two machines are of the same size, and therefore, except for the 
difference in the frictional resistances of their plunger packings, 
they should show the same load for the same unit pressure in the 
pump. They have the same kind of leather cut packing, and 
when tested by nests of calibrating springs they show e(]|ual loads 
for equal deflections of springs. These calibrating springs were 
first tested on the Emery machine at the Watertown Arsenal, and 
hence both these muehines are now standardised with that one. 
Since this large beam machine will place a load of 100,000 lbs. on 
a beam 24 ft. long, there has probably never been a wooden beam 
or a rolled iron or steel beam which could not be broken on this 
machine if taken in a length from 20 to 24 ft. This is also the 
only beam machine of large capacity with which the writer is 
acquainted. There are following nuts placed on the power 
screws, by means of which any given deflection can be held, and 
in this way time tests can be made on large beams. 

From the plotted results, loads and deflections, the modulus 
of elasticity and the total resistence of the timber up to the point 
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of maximum loading in inch-pounds per cubic inch of timber are 
computed in addition to the strength. 

2. The Percentage of Moiatwre. — After breaking the beam, 
it is next bored through 18 in. iroin each end, and one-third the 
width of the stick from one side, and the borings used for deter- 
mining the percentage of moisture Prof. Bauschinger has shown 
that when the moisture in a stick has fallen below 20 per cent, 
and especially when below 15 per cent., the strength increases 
very rapidly us the moisture diminishes. 

3. Specific Gravity and Width if Annual Rings. — The 
ends of the broken beairi are now cut of}, and used for making the 
other tests named below. One of these is weighed and measured 
and the specific gravity determined. The number of annual rings 
is also counted in a radial direction across the stick, and the aver- 
age number per inch is recorded. 

4. Crashing Endwise. — From each 4 in. by 4 in. stick, there 
is cut a section 8 in. long, and from each large beam there i.° cut a 
c<il(imu 40 in. long and 4 in. bj 4 in. in crohs-section, and those are 
tested in compression endwise until the fibres are crushed down 
and the maximum load passed. 

5 Crash ing across the drain. — From each beam there is 
taken a section and crushed across the grain on an area 4 in. by 4 
in. The maximum load is found to occur when the compression 
is about 3 per cent, of the height, aud hence this amount of distor- 
tion is taken as the standard and the compression load found at 
this limit, which is aUo considered a reasonable limit in 
practice. 

6. Tensile Tests, — ^The tensile strength is found by taking 
a piece 1 and in. by 2^ in. by 15 in. lung, and cutting it down 
on circular curves to | in. by 2\ in. at the centre, and then pull- 
ing it on the 100,000 lbs. Riehid machine. It is held between the 
ordinary flat wedge-shaped grips. It is very difficult to break 
timber in tension, but after trying various shapes and meihods 
of holding, the above was found most simple and entirely 
satisfactory. 

7. Shearing Test — The shearing strength is found by pull- 
ing out ends of the slotted holes. A piece 2^ in. square is slotted 
1 in. from each end, with a hole J in by 1 in. Steel pins are 
inserted in these aud pulled by means ot a suitable stirrup. The 
two holes are cut at right angles to each other and both are pull- 
ed out, thus getting the shearing strength both ways with refer- 
ence to the direction of the annual rings. The stick is kept from 
spreading, or splitting out, by means of head clamps which are 
put on outside the slotted holes and screwed up to a bearing before 
the test begin.s, the initial pressure being only a few pounds. 

In all the above tests the direction of the rings is sketched 
in, and records show also its exact position in the log aud in the 
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tree, so that all knowa pertinent facts ar^* recorded. It is only 
in thU way than the laws governing the strength timber can be 
foun<l. The reserved sticks will be tested some two years or more 
later after seasoning, which will be under shelter 

There will probably be as many as 2,000 tests made on each 
of the more important species of timber, and when these are pro- 
perly collected and discussed it is thought that little will remain 
undiscovered in regard to the conditions governing the strength 
of sound timber of all the coiiimon varieties. The work has 
begun with the Southern yellow pinei and oaks, six car loads of 
logs having becti received and sawed to date. Since one large 
stick is cut from each log, and at least two small ones, the rela- 
tive unit strength of large and small timbers will be determined. 
The effects of knots, windshakes, seasoning cracks, &c., are also 
sure to be determined. 

Tests or Old Timbers. 

It is often very desirable to know the strength of old bridge 
timbers, which, though apparently sound, arc more or less cracked 
along their neutral axes, and have b(>en in service many years. 
If railroad and bridge engineers choose to set>d in such timbers 
full size, just as they have been used in the structure, they will 
be tested prornply and at a very small cost. A few testa of this 
kind would go a long way towards educating the judgment of a 
chief or of any inspecting engineer who may be charged with the 
responsibility of deciding when to replace an old structure with a 
new one. 

III.— The Microscopic and Structural Examinations. 

The specimen discs sent to Ann Arbor. Mich., are examined 
and studied by competent botanists of the TTtiiversity of Michigan 
and photographs taken of the structural formation. The article 
is, however, for the information of engineers and architects rather 
than of botanists, and hence is mostly taken up with a description 
of the physical tests. This work will run for many years, if suffi- 
ciently supported by public opinion, on which all State work 
really rests. If it is continued in the same scale of thoroughness 
with which it is begun, it is impossible to overestimate its value, 
both to timber users and to timber growers, for one of the ulti- 
mate purposes is to learn the conditions most favourable to the 
profitable growth of the more valuable kinds of timber. Neither 
are the results of these studies of most immediate use to engineers 
and architects, but the carriage, waggon, and implement makers, 
car builders, furniture manufacturers, and the public generally, 
are equally interested, since it is only the needs of the public 
which all these are trying to serve . — Timher Trades Jawnxal, 
i9ih BepUfimher 1891, 
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EXPERIMENTS IN FORESTRY. 

Although the large quantity of timber still growing on Can- 
adian soil tends to check interest in forest preservation and ex- 
tension, the Fnderal Government has recognized the need of such 
efforts, and has for some years been testittg many varieties of tree 
life at its experimental farms. At the Central Farm, near Ottawa, 
the seeds of Rocky Mountain and European conifers were liberally 
sown. This year 175,000 seedlings were transplanted from these 
beds, to be distributed later on to the branch farms and private 
experimenters, who will send in careful returns of progress. This 
year, too, the Government has distributed 100,000 fore.st-tree 
seedlings amongs 1,000 applicants in the North-West, with 
iustructions for planting and future treatment. Twenty-five 
gardens’* along the main line of the Canadian Pacific Railway 
have also been supplied from the experimental farms. The 
urgent need of forestry, even in the old provinces, not loni,' ago 
covered with trees, is illustrated by Mr. J. C Chapais, an ainlior- 
ity on such subjects. “ I know whole regions,” he says, “ which 
were cleared by settlers who had to di‘sert the land s(*on after 
because it was worth nothing. Such diMiricts would have been 
as many inexhaustible wood-reserves for futuie gimerations, who, 
for an almost endless period of time, would find on them all the 
wood they want. To-day these same districts are (juibo useless in 
every respect.”— Timea. 


JARRAH WOOD IN CHURCH BUILDING. 

The application of foreign woods in English church buildings 
is essentially an innovation of this latter part of the nineteenth 
century. In old English ecclesiastical buildings, we naturally 
look for the timber work, whether constructive or ornarneDtal, to 
be formed of Oak.^ The wood seems specially adapted for the 
purpose, and from its association, to have become like the ancient 
churches themselves, almost hallowed in its use ; but we are, 
apparently, about to change all this, and the latter half of this 
progressive century will be recorded in future history by the 
introduction of timber that will probably puzzle the archa^ologista 
of future ages. On the authority of The Chv/rch Tiines, we learn 
that in the recent, restorations of one of the moB<- interesting of 
Kentish churches namely that of Herne, situated on the road 
between Canterbury and Herne Bay, and about 2 miles from the 
last-named watering place, the bays between the principal and 
intermediate rafters have been filled in with boarding andfinished 
with mouldings, the spandrels being richly carved ; the whole of 
the woodwork of the new roof being of Jarrah wood (Eucalyptus 
marginata) from Western Australia. — Oardeiier^a Chronicle, 
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GU'ITA PEHCHA. 

The price of percha has nearly doubled in two yeara 
and now ruleH at SI -30 per pound. This remarkable advance in 
the price of the article is attibuted to two causes — the large 
quantities required in the manufacture of electric and other 
modern devices and the reckless destruction of the trees from 
which the gum is obtained. Giitta is the Malayan term foi gum 
and percha in the name of the tree fioiii which it is obruitied ; 
therefore the name may be translated, gum of the percha tree. 
This gum or sap is not obtained by merely tapping the trees, as 
is done by the gatherers of crude rubber along the Amazon and 
its tributaries ; but the Malays and natives of Borneo, who collect 
gutta piircha, fell each tree from which gum is to be extracted, and 
thus the destruction of the trees and eonsecjuent searcity of the 
product is explained From 1854 to 1875 90,000 piculs, weighing 
133 J pounds each, of gut* a ptTcha, were exported fnun Sarawak 
alone, and this meant the death of 3,0U0,000 trees. As no trees are 
planted, the only thing that has saved this species of plant from 
annihilation is that it does not produce the gum in paying 
quantities until it is twenty-live to thirty }cars old. 

The method pursued iti felling the trees is as follows : A stag- 
ing is erected from fourteen to .sixteen feet high, which enables 
the workmen to cut the trees just above the buttresses or bailees 
as they are called. The tools used in felling are either “ bl longs ” 
or parangs” ; a bliotig is a kind of axe used by the Malays in 
felling, building, and the like. The blade is of a chisel-like form 
and the tang is secured at right angles to a handle by means of 
a lashing of rattan or cane. The ^KiraTig looks more like a sword 
bayonet^ and in the hands of a Malay is said to be a box of tools 
in itself, as with it he can cut up his food, fell a tree, build a house 
or defend himself. After the tree is cut down, some natives beat 
the bark with mallets to accelerate the flow of the sap, which 
usually runs slowly, changing color meanwhile. It concretes 
rapidly. 

The sap is boiled either with water, lime juice, or cocoanut 
oil ; and it is generally run into moulds which sometimes produce 
forms of the hardened material resembling various animals 
in shape. 

The gutta percha tree, the vernacular name of which is laban, 
also bears a fruit about an inch long, ovoid in shape, which is eaten 
by the natives. In Siak, Sumatra, a vegetable butter is prepared 
from the seeds of this fruit. The trees attain to a height of from 
60 to 80 feet, with a diameter of from 2 to 4 feet. The wood is 
soft, fibrous, spongy, of a pale color, marked with black lines, these 
being the reservoirs of the gutta percha. The yield of a well-grown 
tree of the best variety is from 2 to 3 pounds of gutta percha, such 
a tree being about 80 years old, 30 to 40 feet high, and to 8 
feet in circumference. 
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Gutta percha is usf)d in a multitude of different ways. It 
has been found to bo the best non-conductor of electricity and 
most perfect insulator that has yet been discovered. A wholesale 
dealer in the article recently stated that scarcely a week passes 
but some one calls upon him claiming to have found a substitute 
for gutta percha, but none of the substitutes so far offered has been 
able to meet the requirements. No other substance has been 
found so efficient for submarine cables ; and according to a state- 
ment recently published in the New York Sun, the Atlantic cable 
laid in 1857 is still preserved by its gutta percha covering. 

This article retains its form at a temperature below 115° F. 
It is insoluble in w'ater, even in salt water, and it is also insoluble 
in alkaline solutions and various acids and is, therefore, made into 
vessels to contain these substances. By mixing bisulphide of 
carbon with gutta percha, a liquid cement is produced which is 
employed in putting patches upon shoes, thus dispensing with 
sewing and securing a neater appearance on the shoe. The same 
cement is also used in repairing rabbit skins. These skins are 
weak and are easily torn ; but by backing them with this cement 
they are made tougher, and are also sold in some cases by unscru- 
pulous dealers for sqtiirrel skins. Another use to which gutta 
percha has been put is placiug it round the bottoms of pantaloons 
to protect them from wear. It has been made so thin that a yard 
of it weighed only 7 to 8 pounds. A piece of this was placed 
around the bottom of the garment, then an inch of cloth was 
turned in the top of the gutta percha, a hot iron was passed over 
it, which rendered it secure, thus saving the expense of sewing 
to the manufacturer. 

Since gutta percha has advanced so greatly in price, it has 
been found impracticable to use it for this and many other pur- 
poses ; in fact it has been stated that a large engineering firm in 
the United States proposed to enter upon the manubeture of 
submarine cables on an extensive scale, but were unable to carry 
out their purpose, on account of the scarcity and the difficulty 
of obtaining gutta percha. 

Efforts have been made to check the destruction of this most 
useful tree by substituting tapping for felling, but the greed of 
the natives is so great that they adhere to the latter method, 
because it gives them more of the sap for immediate marketing, 
being regardless of the fact that the trees are being exterminated. 
The only remedy for the great scarcity of the article seems to be 
the cultivation of the tree, and measures of this kind will have 
to be adopted if gutta percha, which seems to be an article entire- 
ly indispensable in some lines of manufacture, retains its place 
in the commerce of the world . — Indian Agrityidturiat 



THB TAMPIBB VINE. 


478 


THE VAMPIRE VINE. 

Every one has read Victor Hugo’s description of the octopus, 
which has hitherto been regarded as the most hateful and horri- 
ble of all created things. According to Lucifer, however, there 
has been discovered in Nicaragua a plant which is as horrible as 
the devil fish. This is a vine called by the natives “ the devil’s 
anare/’ which seems literally to drain the blood of any living 
thing which comes within its death-dealing touch. 

Mr. Dunstan, maturalist, who has recently returned from 
Central America, where he spent nearly two years in the study of 
the flora and the fauna of the country, relates the finding of a 
singular growth in one of the swamps which surround the great 
lakes of Nicaragua. He was engaged in hunting for botanical 
and entomological specimens, when he heard his dug cry out, as 
if in agony, from a distance. Running to the spot whence the 
animal’s cries came, Mr. Diinstan found him enveloped in a per- 
fect network of what seemed to be a fine rope-like tissue of roots 
and fibres. The* plant or vine seemed composed entirely of bare 
interlacing stems, resembling, more than aiything else, the 
branches of the weeping willow denuded of its foliage, but of a 
dark, nearly black hue, and covered with a thick viscid gum that 
exuded from the pores. Drawing his knife, Mr. Duustan endea- 
voured to cut the animal free, but it was only with the greatest 
difficulty that he succeeded in severing the fleshy muscular fibres. 
To his horror and amazement the naturalist then saw that the 
dog’s body was blood-ktained, while the skin appeared to have 
been actually sucked or puckered in spots, and the animal stag- 
gered as if from exhaustion. In cutting the vine the twigs curled 
like living, sinuous fingers about Mr. Dunstan’s hand, and it re- 
quired no slight force to free the member from its clinging grasp, 
which left the flesh red and blistered. The gum exuding from 
the vine was o^a greyish-dark tinge remarkably adhesive, and of 
a disagreeable animal odour, powerful and nauseating to inhale. 
The native servants who accompanied Mr. Dunstan manifested 
the greatest horror of the vine, which they call " the devil’s 
snare,” and were full of stories of its death-dealing powers. He 
was able to discover very little about the nature of the plant, 
owing to the difficulty of handling it, for its grasp can only be 
torn away with the loss of skin and even of flesh ; but, as near 
as Mr. Dunstan could ascertain, its power of suction is contained 
in a number of infinitesimal mouths or little suckers, which, 
ordinarily closed, open for the reception of food. If the sub- 
stance is animal, the blood is drawn off and the carcass or re- 
fuse then dropped. A lump of raw meat being thrown it, in the 
short space of five minutes the blood will be thoroughly drunk 
off ana the mass thrown aside. Its voracity is almost beyond 
belief. 
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1. — OAZKTTifi OF India-— 

No, 1069.— 23rd DecemhoTf 7590.— With referonee to the 
Notification of this Depurtment, No. 941 F., dated 14th ultimo, 
Afcyor C. 2\ Bingham^ 8,o., Officiating Gonseryator of Forests, 8rd 
grade, resumed charge of the lenasserim Circle, Burma, from Mr. 
P. J. Carter, Officiating Conservator, Srd grade, Pegu Circle, on 
the 24th November, 1890. 

2. — Madras GizsTTB — 

No. 1.— 7%e 5th January^ 1891, ^Mr. JR, W. Morgan^ District 
Forest Officer, North Coimbatore, to be District Forest Officer, 
Nilgiris. ^ 

No, 2.— Jl/r, T. Sheffield^ District Forest Officer, North Arcot, and 
Acting Disiriot Forest Officer, Nilgiris, to act as District Forest 
Officer, North Coimbatore. 

No. 8. — MtBsr9. Horaco B. Bryant and f. Foulkes^ Trained For- 
est Officers appointed by Her Majesty's Secretary of State, having 
reported their arrival in Madras on the forenoon of the 27th De- 
cember, 1890, are brought upon the strength of the Madras Forest 
Department as Assistant Conservators, 8rd grade, with effect from 
that date. 

The 17th January, 1891. — M. Rama Rao, Ranger, 5th class, is 
transferred from North Coimbatore to South Arcot, as a temporary 
measure. 

No. 11.— 19th January, 1891.^Mr. A. W. Feet, Acting Con- 
servator of Forests, Northern Circle, is granted furlough for fifteen 
months with effect from 15th February, 1891, under Article 840 
of the Civil Service Regulations. 

No. 16 . — The 23rd January, 1891^ — Mr, Richard Mclntoeh, one -of 
the Trained Forest Officers appointed by Eler Majesty's Secretary 
of State (pr India, having reported his arrival in Madras on the 
14th January, 1891, is brought upon the strength of the Madras 
Forest Department as Assistant Conservator, 8rd grade, jvith effect 
from that date. 

No. 17.— In modification of Government Notification No. 200, pub- 
lished at page 504, Part I., of the Fort St, Qeorge Ooeette of 8Ut 
July, 1885, the Right Honorable the Governor in Council ia pleased 
to appoint M. R, By. C. Somatundara Saetriar Ayargal to be 
Forest Settlement Officer for the following blocks in the Adoni 
Taluk of the Bellary District 
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1 . Tiingabliadra. 

2. East Adoni, 

8. West Adoni. 

4th Fehruarift The leava on medical certificate granted to 

Forest Ranger M, Rama Rao, and notified at page 1622, Part 11 , 
of the Fort St. Qoorgo Qaiette of 16th December, 1890, is extend- 
ed to 24th January, 1891, inclusire, to enable him to join in South 
Aroot, to which dialriol he has been transferred. 

Fo. 82 . — Ths 10th February^ 1891. — Mr. H. T. D, Sweet, Assist- 
ant Conservator of Forests, 2nd grade, has been granted by the 
Right Honorable the Secretary of State for India six months’ 
extraordinary leave on medical certificate without pay in continua- 
tion of the leave notified on page 588 of Part I. of the Fott St. 
Oeorge Qazette^ dated 5th Augnat, 1890. 

No. 88.^J/r. C. Somore-Smith, Assistant Conservator of Forests, 
Madras, has been granted by the Right Honorable the Secretary 
of State for India an extension of three months* extraordinary 
leave on medical certificate without pay in continuation of the 
leave notified on page 1073, Part 1., of the Fort St. George Qautte, 
dated 19th December, 1890. 

No. 42 . — The 16th February, 1891. — Mr. C. E. Braeier, District 
Forest Officer, Tinnevelly, is granted fni lough tor six months from 
or after the 11th April, 1891, under Article 840 (6) of the Civil 
Service Regulations. 

No. 48.^ne 17th Februtu^ 1891.^Mr. A. W. Peet, Acting Con- 
servator of Forests, Northern Oirale, is granted furlough for fifteen 
months with effect from the Slat March, 1891, under Article 340 
of the Civil Service Regulations. Thie cancels Notification No. 11, 
published at page 41, Part 1«, of the Fort St. George Gazette, dated 
20th January, 1891. 

No. 45.«— Jfr. E. D. M. Hooper, District Forest Officer, Bellary, 
to act as District Forest Officer, Godavari. 

No. 46.— Afr. A. B. Jackson, Assistant Conservator of Forests 
attached to Cuddapah District, to act as District Forest Officer, 
Bellary. 

8.— Bombay Gabbttm— 

The 19th' December, 1890.^Messrs. H. Murray and 4. Stewa%\ 
Deputy Conservators of Forests, respectively delivered over am 
receive eharge of the Northern Forest Division of Kdoura on th< 
12th instant, before noon. 

The 22nd December, 1890.^^Messrs. A. Stmoaft, Deputy Consar 
valor of Forests, 4th grade, and O. P. MilUtt, Acting Depnt; 
Conservator of Forests, 4th grade, respectively delivered over ani 
receited charge of the office of the Divisional Forest Officer, l^utl 
Thina, on the 9th December, 1890, before office boors. 

The 10th January, 1891. ^Mr. B. 0. Deshpande, who was appoint 
ed to act as Bub- Assistant Conservator in Government Resolutiol 
No. 8906, of the 12th December, 1890, reported himself for dutji 
on the 1 8th ultimo, after office hours. 

No. m.^The 14th January, 1891.^Mr. N. D. Saidfdodla, Sol 
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AsBiatBut CSoDBerrator of ForestB, Working PUiib Party, EjCnara, 
paBied an examination in KdnareBe on the 12th inatant, 

Mr* C. M^ Hodgwn^ AsBiataut CooBervatpr of FoBeate, who was 
posted to the Son them Circle In Government Resolation No. 
9282, of the 81 at December, 1890, ajiived in Bombay and 
reported himself for duty on llie afteru^n of the 29ih ultimo. 

No. 676.«— PAi 27th Jamary^lBQl.^Mr. W, R. Woodrow^ Deputy 
Conaervator of Forests, 4th grade, and Divisional Forest Officer, 
Southern Division of K4nara, ia allowed privilege leave of absence 
for three months from 10th February, 1891, or from auch aubse- 
quent date as he may avail Inmsell of it. 

No. 765,— The 28th January^ 2892.— His Excellency the Governor 
in Council is pleased to ihake the following arrangements during 
tbe absence otjdr. W, R, Woodrow on privilege leave or pending 
further orders • 

Mr, A, Stewart to do duty aa Divisional Forest Officer, South 
Kdnara. 

Mr. H, Murray to do duty aa Divisional Forest Officer, North 
Ednara, in addition to his own duties, pending the return of Mr, 
W, A. Talbot from leave. 

Jlfr. L, S. Osmaaton, Assistant Conservator of Forests, who waa 
attached to the Northern Circle (vtde Government Resolution 
No. 9282, of the 8 let December, 1H90, in the BevSnue Depart- 
ment) arrived in Bombay and reported himself fdt doty on the 
afternoon of the 29th ultimo ; and being subsequently posted to 
the South Thana Division for duty reported himself, before office 
hours, on the 12^h January, 1891, at Thdna to the Divisional 
Forest Officei. 

Mesara, J, H, Clabby, Sub-Assistant Conservator of Forests, and 
L, S, Oamaaton, Assistant Conservator of Forests, respectively 
delivered over and received charge of the South Sub-division 
Forest Office, Sooth Thdna, on the 16th instant,, after office 
hours. 

l^a 14th February, 1891,— Mr, A, Stewart, Deputy Conservator, 
delivered over, and Mr, H. Mtirray, Deputy Conservator, received 
charge of the Northern Division of Kdnaaa on the 9th instant, 
before office hours. 

Mr, W, R, Woodrow, Deputy Conservator, delivered over ehaVge 
of the Southern Division of Kdnara to Mr, A, SUwatt on the 
forenoon of the 10th instant. 

4.— Calcutta GAxnTTB— 

Tha 10th January, 1891,— *Mr, H, H, Daefia, Deputy Conservator 
of Foresle, in charge of the Daijeeliag Forest Division and of the 
Daijeeling fiub-division, wiUJboJd charge of the TeesU Sub-division 
in aiadition to his other duties.' 

Mr. E, J, N, Jamaa, Sub-Assistant Conservator of Forests, in 
charge of the Teesta Sub-ffivkaon, on being relieved by Mr, 
Davia, is attached to tha SviidliMhunB Forest Division. 

The IMh January, 1891,— Mir. B* £. Hainig, Assistant Consi(vator 
nf Fore#^ 1st grade, having assumed charge of the Ohiitsgong 

u 
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Forest Division on return from the tlii^ea months’ privilege lesre 
(granted him in Notification, dated 14th Angnst, 1890) on the 
afternoon of 19th Notemher, 1890, Jfr. JST. H. Hainei, Officiating 
Assistant Oonservator of Forests, 1st grade, reverted to his snb- 
stantive appointment of Aadstant Conservator of Forests, 2nd grade, 
with effect from the 20th idem. 

The 84th January, igPl.-^-^Tbe leave on medical certificate granted 
to jlfr. ilf . S. Fawler, Depnty Conservator of Forests, in the Noti- 
• fication of this Department, dated the 16th December, 1890, is 
hereby extended by one month. 

7'he 87th January, 1891, — Mr. F. C, Henvey, who has been ap- 
pointed by Her Majesty's Secretary of State for India to the Forest 
Department in Bengal, and who reported his arrival in Calcutta on 
the 29th December, 1890, is appointed to be i|p Assistant Conser- 
vator of Forests of the 8rd grade, and is posted to the Woiking 
Plans Division. Mr, Henvey joined the Working Plans Division 
on the afternoon of the 6th January, 1891. 

The 87tk January, 1891, — Consequent on the grant of six weeks* 
sick leave on medical certificate to Mr, M, S, Fowler, Depnty 
Conservator of Forests, the following temporary promotions are 
made,'^with effect from the 8rd December, 1890, and until further 
orders 

Mr, It, L. Heinig, Assistant Conservator of Forests, let grade, to 
qjfieiatfi in the 4th grade of Depnty Conservators. 

JmE, H, Haines, Assistant Conservator of Forests, 2nd grade, 
to officiate in the 1st grade of Assistant Conservators. 

— NoRTH-V^aSTBEK PftOVlXOES AffD OUDH OazBTTB— 

j^^^j,,^The84th December, 1 890, •^Colonel J, E. Campbell, 

Deputy Conservator of Forests, Ist grade, on return from fur- 
lough, 4o the charge of the GarbwdI Forest Division. 

Oemaston^ Officiating Deputy Conser- 
vator of Forests, on being relieved of the charge of the Garhwal 
Forest Division by Colonel J, Canwbell, to be on special duty 
in conneotiqp with the preparation of Working Plans in the Central 
Circle. 

—^^^,^The87th January, 1891,^Mr, A, 0, Eobatt^EamT’ 

den. Officiating Deputy Conservator of Forests, on return from 
leave resumed charge of the Kumann Forest Division on the fore- 
noj^n of the 27th October, 1890. 

Pktf 80th /afiuar;y, J891,^^Mr, J, If, Bkmehfeidt 

Sub- Assistant Conservator of Forests^ from the Glrhwll Forest 
Division to the Bundelkhand'^VsiMts, with effect from the 4tb De- 
cember, 1890. 

Ftbriary, JgPl.— With effect from the 

18 th November, 1890, the date on which CoUmelJ» E. OampMh 
j)eputy Conservator of Forests, 2Dd grade, wm promoted % the 
1st grade 
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Mr. W, ShakiijttQf^ Deputy Conetmtor of Forests, 8rd grade, to 
be Deputy OonsenrOtor of ForeeU, 2iid grade. 

Mr. S. RwdUiff^ WHmoif Deputy OoDservator of Forests, 4th grade, 
^ to be Deputy Conseryator of Forests, hrd grade, but lu oontinue 
to officiate as Ooutervator of Forests, Srd grade. 

Mr. F. B. Bryant, Assistant Oonserrator of Forests, 1st grade, to 
be Deputy Oonsenrator of Forests, 4th grade, but to oontinue to 
officiate as Deputy Conseryator, 8rd gr^e. 

Mr. L. Mmetr^ Assistant Conserrator of Forests, 2nd grade, to be 
Assistant Conseryator of Forests, let grade, but to continue to 
officiate as Deputy CSonseryator of Forests, 4lb grade. 

Mo. February^lBOJ . — Under Section Hof Act 

X. of 1 882,^ Pandit Raghvhar Dayal Bajpai^ Superintendent, Bah- 
ramghdt Timber Depot, Bara Banki District, is invested with the 
powers of a*Magietrate of the 8rd class for the trial of such usees 
' arising in Pargana Rlninagar, Bara Banki District, as jnej be en- 
trust^ to him by the District Magistrate. 

12 1 

No. V II 274B February ^ 1891. — The'Hon’ble the Liente- 

nant-Guyernor and Chief Commissioner is pleased ^ declare the 
undermentioned gentleman to have passed the Departmental Exam- 
ination of Junior Officer, held on the 28th October, J890, and fol- 
lowing days, in the subjects and by the standards specified be- 
low 

Forest Law by the Higher Standard, 
ilfr. A, P. GrtnJeUf Assistant Conseryator, 

6.— PoMJAD Gabettb— 

No. 559 . — Tht 24th December^ 1890. — Mr, A, V. Mojgro, Assistant 
Conservator of Forests, 2tid grade, is promoted to officiate as 
Assistant Conservator of Foreate, 1st grade, vrith effect from 29th 
October, 1890. 

No. 1. — 77is 6th January, 1891. — Measrs. A. F.'dfonro, Assistant 
Conseryator of Forests, and A. E. WHd, Deputy Conservator of 
Forests, respectively made Aver and received charge of the Haz4ra 
Forest* Division on the afternoon of the 20tb December, 1890. 

No. 5.— Consequent on the departure on the afternoon of the 25tli 
November, 1890, of Measra. J. H. Lace and A, L. Mclntita^ Deputy 
Conservator of Forests, 4th grade, and Officiating Deputy Con- 
servator of Forests, 4th grade, respectively, on the privilege leave 
granted in Punjab Government Notifications Nos. 52fi and 581, 
dated 6th December, )890, His Honor the Lieutenant-Governor 
is pleased to eanotiou the fbllpwjfig temporary promotions, to take 
place with effect from the jifith November, 1890, until further 
ordere * jRHi ' 

Menara. £ B. Murray and 0. 8. Hart^ from Assistant Conser- 
vator of Forests, lat grade, aub. pro <em., to officiate as Deputy 
Conservator of Foreste, 4th grade. 

Mr. A. V. Afeitro, froui (Hkiating Assi8tant*Conservator of For- 
iMitBi^ietigrade, to AMiStant Conservator of Forests, lat grade, 

sub. ]prs feifi. 
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N 0 . 80.— &l»t Jamtarff^ J. L, Pigot^ Deputy 

ConBeryator of Foreste,' im d, V. Monro^^ AjnwUmi Oonaeryator 
of ForeetBi respeotiye) j mde ijpet and aBsamed charge of the Kuln 
Forest DiviBioii on the aftelnoon of the 5th January, 1891, on the 
departure of the former on the three monthe’ priyilege leaye granted 
in Punjab Qnvemmtnt Qaitite Notification No. 538, dated 9th 
December, 1890. 

No. 88. — Hifl Honor the Lientenant-Goyernor ie pleased to make 
the foltoping temporary promotion ifith effect from the 22nd of 
December, 1 890 

Mr, J, E, Barrettf AiBiatant Coneeryator of Foreets, 2nd grade, 
to officiate as Assistant Coneeryator of Forests, 1st grade. 

No, 50.— TAe Brd February, 1891,-^ Mr. R. H. C. WhtUall, Con- 
seryator of Forests, Punjab, is granted furlough out of India for one 
year, under Article 8.40 (5) of the Oiyil Serrioe Regulations, with 
effect from the 10th March, 1891, or such subseqaent date as he 
may. ayail himself of it. 

No. 6th February, 7897.— Gazette Notification No. 552, 

dated 15th December, 1890, is hereby declared to be cancelled in 
so far as it concerns the promotion of Mr, Smith and the reyersion 
of Mr. Lace. 

No. 68 . — The 18th February, 1891 . — Consequent on the departure 
of Mr. J. L. Pigoi, Deputy Conservator of Forests, 4 th ^ade, sub. 
ytro fern., on the three months’ privilege leave granted in Punjab 
« GoVemment Notification No, 586, dated 9th December, 1890, His 
Honor the Lieutenant-Goyemor is pleased to make the following 
temporary and sub. pro tern, promotions with effect from the Ctb 
January, 1891 

jl#r. R. J: P. Finder, Officiating Deputy Conservator of Forests, 
4th grade, to be Deputy Conservator of Forests, 4th grade, sub, 
pro tgm. 

Mr. O. S. Hart, Assistant Conservator of Forests, Ist grade, 
sub. pro tern., to be Officiating Deputy Conservator of Forests, 
4th grade. 

Mr. J. E. Barrett, Officiating Assistant Conservator of Forests, 
1st grade, to be Assistant Conservator of Forests, let grade, 
sub. pro tern. 

No. 66.-^In continuation of Punjab Oaeetle NotificationNo. 5, dated 
6th January, 1891, Kis Honor the Lieutenant- Governor directs the 
following temporary promotion to take effect from the 26th Novem- 
ber, 1890 : — 

Mr. L. Gisborne Smith, Deputy Conservator of Forests, 4th grade, 
to officiate as Deputy Conservator of Forests, Srd grade. 

No. 67. — Consequent on the return from privilege leave of Mr. R. 
H. C. Whittall, Conservator of Forests, Punjab, Mr. L. Oiabome 
Smith, Officiating Deputy Conservator of Forests, 8rd grade, re- 
verted to Deputy Conservator of Forests, 4th ^grade, with '|neot 
from the 11th DeeWber, 1890. 

7. — Cbmtral PaotUNOBs Gazbttb— 


No. 8085.— PAe 24th December, 7890.— The following officers of the 
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Fomt DepftHment bftTe paMd Iha pimoribed BrnminOloii io Hin- 
dustonii by the Higher Btondard:— i 
Mr. A. IT. Blunt. 

Afr» M. Muttannah, 

Mr, P, H, Clutt9thuek, 

No. 8086.— With reference to Notifleetion Ko. 6890, deted the 10th 
October leet, Mr, F, C. Hicka^ Aeeietant Coneerretor of Foreete, 
Beeiimed charge of hie dntiee at Jubbnlpore on the afternoon of the 
8rd ultimo. 

No. 8187 '—The Slat December, ISQO. — With reference to NotiHcation 
No. 7165, dated the 11th Nerember, 1890, Mr, A. M. Caccta, Ae- 
eietant Coneerrator of Foresta, aaennied charge of his duties in the 
Hoshangabad Forest Division on the afternoon of the 28rd idem. 
No. 240.— 7'As ISth Januarfi^ 1B91, — The following officer of the 
Forest Department has passed the Examination in Revenue and 
Forest Law : — 

Mr, A. M. Caccia, Assistant Conservator of Forests. 

No, 131.-^T5e 6th February^ 1891,^ Mr. V. S. ^anziea, who has 
been appointed by Her Majesty’s {Secretary of State fat India to be 
an Assistant Conseryator of Forests, 3rd grade, and has been post- 
ed to 41)6 Central Provinces, reported his arrival at Nagpur on the 
forenoon of the 2nd instant. 

Mt» Manaiea is post^ to the Chanda Forest Division. 

No* 888,— 11th February ^ 1891. — With reference to Notifica- 
tion No. 425, dated the 22nd ultimo, Mr. JS. M. Coventry^ Aesist- 
ent Conservator of Forests, assumed charge of his duties in the * 
Nimar Forest Division on the afternoon of the 6th idem. 

No, 656. — The 12th February ^ 1892.— Furlough to Europe for one 
year, under Article 871 (a) of the Civil Service Begulations, is 
granted to Mr. A, A. Wataon^ Assistant Conservator of Forests, 
Nagpur- Ward ha Division, with effect from the date bn which he is 
relieved of his duties. 

No. ^2h.— The 22nd January^ 1891. — Mr, E, M. Coventry, who 
has been appointed by Her Majesty’s Secretary of State for India 
to he an Assistant Conservator of Forests. 8rd grade, reported his 
arrival at Jubbulpore on the afternoon of the Slst ultimo. 

Mr. Coventry is posted to the Nimar Forest Division. 

8.— Burma Qazibttb— 

No. The 12th December, 2890— The undermentioned officer 

has been granted an extension of leave by Her Majesty's Secretary 
of State for India : — 

Mr. E. P, Popart, Conservator of Forests, six montlis’ leave on 
medical certificate. 

No. 229. — The 18th Decmber, 1890.— Mr, P, J. Carter, Officiat- 
ing Conservator of Forests, made over •charge of the Tenasseritn 
Circle to hfafor C. T, Bingham, on the 24th November, 1890, be- 
fore noon. 

No. 280.— 7Via 17th Depfnher, 2899.— The services of Mr. T. A. 

Deputy Conservator of Forests, are placed at the dis- 
posal of the Superintendent of Forest Surveys for employment in 
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muMOiioii with ih« rarr^ the forests in the Tonssserlm Girele. 

N 0 » 28.— With reference to Revenne Dcipaftment Notification No. 
176 (Forests), dated the 28rd October, 1890, Mr. Ol F, R. Blacks 
well, Ofilciating Depnty Conservator of Forests, relinquished 
charge of the Myadaang Bab-dmsion of the Kat^ Dirision on 
the afternoon of the 8th November, 1890. . 

No. 2S.^^The 29th Dtcmher, idPO.— With reference to this office 
Notification No. 22, dated thefiih December, 1890, ^ablished at 
page 878, Part IV., of the Bwma Qazette of the 18th instant, add 
to the oame ** on the afternoosT of the let instant.*^ 

No. 288. — The SOth iJecemher, 1890. — Mr. W. A. Noarse^, 'Snh^ 
Assistant Conservator of Forests, is posted to the Bhamo Division. 

No. 1.— 2fid January, IBOl.^Mr. Joeeph Meeeer, who has 
bepn appointed to be an Assistant Conservator of Forests in Bur- 
ma, reported his arrival in Rangoon on the 1st Jaunary, 1891, 
before noon. 

Mr. Messer is posted to the Pegn Circle. 

No. 2.^Mr. Alfred Maule Bum-Murdoch, who has been appointed 
to be dh Assistant Conservator of Forests in Bhrma, reported his 
arrival in Rangoon on the let Janua^, 1891, before noon. 

Mr. Bum-Muf*doeh is posted to the Upper Burma Ottcle. 

No. Z.-^Mr. Henry Hughes Forteath, Mo has been sppqinM to be 
an Assistant Conservator of Forests ip^arma, reporte^his arrival 
in Rangoon on the Ist January, «1 891^ before noon. 

> Mr. Forteath is posted to the Upper Burma Circle. 

No. 4t.^The 8th January, 1891.>>^Mr. A. M. Rum- AfmAcA,* As- 
sistant Conservator of Forests, is posted to the Pyinmana Division. 

Bo. 6. — Mr. H. B. BbrteatK Assistant Conservator of Forests, is 
posted to the Chindwin Division. 

No. 6. — The 7th January. 1891. — Under the provisions of Section 
86, clause (2) (h), of the Forest Deparment Code, Mr. IV. A, Hear- 
eey, is appointed to be a Sub^Assistant Conservator of Forests, 
2nd grade, on probation, and is posted to the Upper Burma Circle. 

No. 1.— TAs 12th January, idPJ.— With reference te Revenue De- 
partment Notification No. 4 (Forests), dated the 6th January, 1891, 
Mr. A. M. Bum^Murdoch, Assistant Conservator of Forests, re- 
ported his arrival in Pyinmana on the forenoon of the 8th January, 
1891. 

No. 21. ^The 22nd January, 1891. — The following alterations of 
rank are ordered, with effect from the 24th November, 1890 r eon- 
sequent on the return from privilege leave of Mr. J. RifoM, De- 
puty Conservator of Forests, 2nd (officiating 1st) grade • 

Mr. E. S. Carr, Deputy Conservator, 8id (officiating 2iid) grade, 
to revert to his substantive rank. 

Mr. C. H. Hobart-Hampden, Deputy Conservator, 4th (officiat- 
ing 8rd) grade, to his substantive rank. , 

No. 2.— 28rd January, 1891. — With reference ti Revenue De- 
partment Notification No. 6 (Forests), Mr. William Andrew Hear- 
eey, reported his arfird in Mandalay on the afternoon of the 24th 
December, 1890. 

No. 1 . — The 2dth January, With refeienee to Nevenoe 

Department Notification No. iV., dated the 2nd instant, Mr. /. 
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is 


Mimart AMisUnt OonterFttor of Fomti, jofnad the heftd-qoartert 
of the Working PIadb DiTiuon at Prome on tht foronooii of the 7th 
idem. 

O.^Abbah Oautti<>— 

No. lOISl.^Tki Seih Deemher, 1890,-^Mr. W, F. Lloyd, AsBist- 
apt OonBerTBior of Foreite, received charge of the Nowgong Forest 
Division from Aiqjor M. A. Ofay, Deputy Commiisioner of Now- 
gong, on the forenoon of the ist December, 1890. 

N4^. 1093 ~^The 6th F^ruary, 7307.— Afr. W. F. Lloyd, AssisUnt 
Oonservator of Forests, 8rd grade, is promoted to the 2nd grade 
of Assistant Conservators of Forests, with eiTectfrom the i74i 
Novemher, 1890. 

10. — -Mtbobk' Gazrtti— ^ 

No. 846.— 7*As 6ih January, 1801. — Mr, N. P. l^ery, Officiating 
fioperintendent of Forests, Shimoga, was granted casual leave for 
7 days from the 16th to the 21st Beptemher, 1890, under the terms 
of Rule 1 of the Revised Rules published in Proceedings No. 
7140-71— Ok. 200, dated 5th February, 1881. 

No. 8rd February, ifiOl.^Mr. Muddappa, Bub- Assist- 

ant ^Conservator of Fores^y Hasssn District, is granted easnal 
leave of absenoe ffir 7 days under the terms of Proceedings No. 
7140-71— Cir, 200, dated 5th February, 1889, with effect from 
snob date as he may avail himself oi the same. 

No, i99^The 11th February, 1891. ^Mr. E. P. Lovery, Officiating 
Superintendent of Forests, Bhimoga District, having availed himMlf 
of the three months* privilege leave granted him in Notification 
No. 485 of the 12th Oftober, 1890, from the 4th idem, and return- 
ed to duty on the forenoon of the 18th December, 1890, the 
unezpired portion thereof, vCr., 17 days, is cancelled. 

11. — Bibab Oaebttb— 
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L—GiEiTn or India— 

No, 2G6.— ^S6th Februarif, 1 891, ^7he nndenncntioned officers, 
who have been appointed by Her Majesty’s Secretary of State to 
the Forest Department of India, are appointed to be Assistant 
Conserrators ot the 8rd grade, with effect from the dates specified 
opposite their names, and are posted to the Provinces noted 
below : — 

Mr, F, C, Htnoty^ Bengal, 29th December, 1890. 

Mr, K, M, Coventry^ Berar, 29th December, 1890. 

Mr, V, S, Meaates, Central Provinces, 29lh December, 1890. 
Mr, J, Meuer^ Burma, 1st Janiiaiy, 1891. 

Mr, A, M, fum-A/urJecA, Burma, 1st January, 1891. 

Mr, U, U, Porteath, Burma, 1st January, 1891. 

No, 293.— PAe 27th tthruory, 1891,^Mr, H, C. Hill, Officiat- 
ing Inspector- General of Forests to the Government of India, is 

f ran tod furlough for 22 months under Article 840 (A) of the Oivil 
ervice Regulations, together with the usual subsidiary leave, with 
effect from the 14th March, 1891, or the subsequent date on which 
he may avail himself of it. 

No, 858 . — Tht 6th March, With reference to the Notifica- 

tion of this Department, No. 298-F,, dated the 27th ultimo, Mr, 
H, C, Bill made over, and Mr, B, Rihhentrop, c.i.a., resumed, 
charge of the office of In specter- General of Forests to the Gov- 
ernment of India on the forenoon of the 2nd March, 1891. The 
unexpired portion of the furlough granted to Mr, BMentrop, in 
Notification No. 751 -F., dated the 19th July, 1889, is cancelled. 
No. 708— 8.14-4.— TAs 25th March, 1891,^Mr. J. F, Duthie, 
Director of the Botanical Department, Northern India, is granted 
furlough out of India for six months, with effect from the Ist 
May, 1891. 

No, 628.— 7'As 26th March, 1891, •^Dr, 11, Warth is appointed 
to be a Deputy Superintendent, 2nd grade, of the Geological Sur- 
vey of India, with effect from the lOtb January, 1891. 

No, 421.— Consequent on the return from furlough of ColonelJ, 
B, Campbell, n.s.o.. Deputy Conservator of Forests, Ist grade, 
North-Western Provinces and Oudh, Mr, J, Nichet, Officiating 
Ist g^ade Deputy Conservator, Burma, reverted to his substantive 
appointment of Deputy Conservator, 2nd grade, with effect from 
I9th January, 1891. 

No, 200.— PAe 8th Aprils. 1891, •^Mr, E, E, Femanden, Deputy 
Director of the Forest SKiool at Dehra Ddn, is granted privilege 
leave of absence for two months, from the date on which he may 
avail himself of it. 

Mr, 0* Q, Ayer#, Ofipoiathig Instructor at the Foreat Sohool, ia 
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appoii^d to officiate as Deputy Director, in addition to his own 
duties, daring i/r. Fmianden'B absence on leave, or nntil far- 
ther orders. 

No, 429.— JAe lOth Aprils In continoation of the Noti- 

fication of this Department, No. 858-F., dated the 6th nltimo, 
Mr. H, C. Hillf Conservator of Forests, 2nd grade, was on spe- 
cial duty at Bombay from the 2nd to the 14th March, 1891, and on 
subsidiary leave fiom the 15th to the 17th idem, and proceeded 
on furlough from Karachi on the 18th ultimo. 

No, 448.— rAe 25th April, IPPi.— The services of Mr, F, F, Fer^ 
nandez, Deputy Director of the Imperial Forest School, Dehra Ddn, 
are placed temporarily at the disposal of the Foreign Department, 
with efiect from let June next, for employment in the Baroda State. 
No, 496-F. — The 24th JprtV, 189I^Mr, A, E, Wild^ Deputy 
Conservator, 1st grade, Punjab, is appointed to officiate as Con- 
servator of Forests, 8rd grade, Punjab, during the absence on one 
year’s furlough of Mr, R, H, C, Whxttall, Conservator of Forests, 
8rd (officiating 2nd) grade, with effect from the 25th March, 1891, 
and until farther orders. 

No, 568.— TAs 15ih May, iPPf.— The following promotions are 
made consequent on the death of CoUniel H, C* T, Jarrett, s.o., v.o., 
Deputy Conservator of Forests, let grade. Central Provinces, with 
effect from the 12ih April, 189), and nntil further orders. 

Mr, F, B, Dickinaon, Deputy Conservator, 2nd grade, Central 
Provinces, and Officiating Conservator, 8rd grade, Berar, to be 
Deputy Conservator, Ist grade, and to continue to officiate as 
Conservator of Forests in Berar. 

Mr, J, McKee, Deputy Conservator, 2nd grade, Coorg, to officiate 
in the 1 at grade of Deputy Conservators, vice Mr, Dtekiruon, 

No, 610. — 2he 26th Mojf, 18Ul,^^Mr, L, A, If. Rind, Deputy 
Conservator of Forests, Burma (on furlough), is transferred to 
the Central Provinces. 

No, 62\.^The29th May, Consequent on the retirement 

from the service of Mr, O, Mann, Conservator of Forests, 2n9 
(officiating lat) grade, Assam, the following appointments are made 
with effect from the Ist May, 1891 

Mr, J, Sykea Gamble, Conservator, 2nd grade (supernumerary), 
School Circle, North-Western Provinces and Oudh, and Direc- 
tor of the Forest School at Dehra Ddn, is absorbed into the 2nd 
grade of Conservators, and will* officiate in the Ist grade until 
farther orders. 

Mr, J. T, Jellieoe, Deputy Conservator, 2nd (officiating 1st) grade, 
Assam, to officiate in the Srd grade of Conservators, and to bold 
charge, as a temporary measure, of the Assam Conservatorship 
nntil further orders. 

Tha 80th May, idPI.— His Excellency the Grand Msater of the Most 
Eminent Order of the Indian Empire is pleased to announce that 
Her Majesty the Queen and Empress of India has been graciously 
pleased to make the following appointment to the said Order 

To he Companion, 

Wilhelm Schlieh, Eaq,, Ph. D., Principal Professor of Forestrjt 
Royal Indian ^gineering College, Cooper’s Hill. 
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2.«-Madras Qazittb— 

The 7th Mareh^ The following oflloere have paesed the De- 

partmental Test in Forest Law and Code and Acoounta (para, 56 
(a) and (b) of the Code) 

1. Kuppuewami Chetti, Poteater, South Coimbatore. 

2, K% Vtnhoi^ehaleL Mudaliar^ Foreatery North Arcot. 

8. P. Kupputwami Pillai^ Foreater, Madura. 

4. S, Ramaewami Aipai , Range Clerk, Madnra. 

11th Mart^^ 1891, J, W, Cherry^ Deputy Con- 
serTator of Foreata, lat grade, to act as Oonaervator of Forests, 
8nd grade, during Mr, A, W, FteVs absence on leave, or until 
farther orders. 


In the Examination in Forest Law, Code, and Accounts held on the 
19th January, 1891, in accordance with para. 56 of the Code, the 
following officers are declared to have passed 

1. A, Narasinga Raw, Acting Forester, Vizagapatam. 

2. T, Kondalrayudu Naidu^ Forester, Kistna. 

8. T, Kriatnaewamy Jyangar^ Forester, Nollore. 

4. A, Aiwathanaramiah, second Clerk, District Forest Office, 
Cuddapah. 

6. S, Thumiu Naidu, Forester, Kurnool. 

No, 96.— TAs 14th Marcht With effect from 18th Septem- 

ber, 1690, the date of Mr, VineenVa retirement— 

Jifr, M, A, Oaaa, Deputy Conservator, drd grade, acting in the 
2Dd grade, to be Deputy Conservator, 2nd grade ; 

Mr, N, J, A, Porter f Deputy Conservator, 4th grade, acting in 
the 8rd grade, to be Deputy Conservator, 8rd grade ; 

Mr, O, B, Braaier^ Assistant Conservator, Ist grade, acting De- 
puty Conservator, 8rd grade, to be Deputy Conservator, 4th 
grade, and to continue to act in the 8rd grade, vice Mr, A, W, 
Luahington^ reverted. 

IVith effect from 19th September, 1890, the date of Mr. Cherry^a 
return to duty— 

Mr, R, W, Morgan^ Deputy Conservator, 2nd grade, acting in 
the let grade, to bo Deputy Conservator, 2nd grade ; 

Mr, Q, Ha^fiald^ Deputy Conservator, 8rd grade, acting in the 
2nd grade, to be Deputy Conservator, 8rd grade ; 

Mr, A, IV. Luahington, Deputy Conservator, 4th grade, acting 
in tiie 8rd grade, to be Deputy Conservator, 4th grade ; 

Mr, J, P. Peake, Assistant Conservator, Ist grade, acting Deputy 
Oonaervator, 4th grade, to be Assistant Conservator, Ist grade. 
No. 97.— Afr. W. Carroll, Sub-Assistant Conservator, Ist class, 
to act as District Forest Officer, Salem, during the qpsployment 
of Mr, J, W, Cherry on other duty, or until farther orders. 

No, 114— rAe mh March, 1891,^Mf, C. DuPrS Thornton, Assist- 
ant Conservator of Forests, attached to the Madura District, is 


transferred to the Xinnevelly District. , . . ^ 

The SSth March, 1891.^P, Veneatakriahnama Natdu to act as 
Ranger, 6th grade, with affe^ from lot April, 1891, until farther 
orders, and is posted to tie iRlgiri District. . 

The three weeks^ privilege leave, under Artiole291 of ^eOml Smice 
BegulationB, granted to Ur, M, S, Noronha, Banger, 4th grade, South 
Otmm Dut&t. from 4th Ibnb, 18 « 1 , ia approTwl nd wnfimri. 
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Durgiah Nagvdu^ Forest Benger, Sooth Arcot, in reduced from 
the 2nd to the 3rd grade, with effect from let March, 1891. 

The Slst Mareh^ The one month’s privilege leave to Ranger 

T. Naraganaewami Aigar, notified at page 1622, Part II. of the 
Fbrt St, George Gazette^ dated 16th December, 1890, is extended 
bj fifteen days, i.e., up to 15th April, 1891, inclusive. 

T. Saiaganaewam Aigar^ Ranger, 4th grade, is transferred from 
North Malabar to Ohinglepnt, and Mr, N, M, Rego^ Ranger, 
8rd grade, from Ohinglepnt to North Malabar. 

JITo. 180. — 77ie 4th Aprils 1891, — Air, T, G, A, Oaudoin, Bnb- 
Assistant Oonservator of Forests, to act as District Forest Officer, 
Cuddapah, during the absence of Mr, F, A, Lodge on leave, or 
until further orders. 

No, 187.— TAe 10th Aprils 189t,-^Mr, F, A, Lodge, District For- 
est Officer, Cuddapah, is granted privilege leave for two^ months 
and ten days, with effect from Ist May, 1891, under Article 291 
of the Civil Service Regulations. 

No, 188. — Mr, H, Porter, District Forest Officer, South Coiin- 
batore, is granted privilege leave for two months from Ist April, 
1891, under Article 291 of the Civil Service Regulations. 

No, 142. — Mr, S. C, Mom, Sub- Assistant Conservator of Forests, 
2nd class, to act as District Forest Officer, South Coimbatore, 
during Mr, Parterre absence on leave, or until farther orders. 

No 143.— dfr. Horace B, Brgant, Assistant Conservator of For- 
ests, 8rd grade, is ^sted to do duty under the Conservator of 
Forests, Southern Cirele. 

The 18th Apnl, 1891,^ Mr, A, G, Vanffaeften, Ranger, 2nd grade, 
South Malabar Division, is granted privilege leave under Article 
891 of the Civil Service Regulations for two months from 20th 
April, 1891. 

No, 162.— rAe 18th Apnl, 1891.^Mr, T, P, Peake, Assistant 
Conservator of Forests, 1st grade, to act a's Deputy Conservator of 
Forests, 4th grade, daring the absence of Mr, A, W, Luehington 
on leave, or until further orders. 

The 28nd April, 1891,^Mr, H, Kellg, Ranger, 6th class, Ma- 
dnra District, is granted privilege leave, under Article 291 of the 
Civil Service Regulations, for 20 days from 15th April, 1891. ^ 

The 89th April, 1891.— P. Venkatakrietnama Nagudu, Acting 
Ranger, 5th grade, is transferred from Nilgiris to North Arcot. 

No, 198 The 80th April, lOOl.^^Mr, E, D, M. Hooper, District 

Forest Officer, Godavari, is granted privilege leave for one montli 
and fifteen days from or after 15th April, 1891, under Article 291 
of the.Civil Service Regulations. 

The 6th Mag, 780/ .^Forester Pozhani Valan (South Malabar) 
act as Banger, 5th grade, during the absence of ALr, VanHaeften 
on privilege leave. 

No, 219.— FAs 6th Mag, 1891,^Mr, 0, DuPri ThomUm, Assist- 
ant Oonservator of Forests, 8rd grade, attached to the Tinnevelly 
District, to act as District Forest Officer, Tinnevelly, vice Mr, 
Braeier, on furlough, or until farther orderSf 

No. 229.^The 80th Mag, 1891.^Mr. C, Somere Smith, Assistant 
Conservator of Forests, Madras, has been granted by the Bight 
Honourable the Secretary of State for India an extensien of two 
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months' extraordinary leaye on medical certifioate without pay in 
continuation of the loare notified on page 86, Part I. of tlie Fort 
St, Oeorgi QatetU, dated 10th February, 1891. 

The 23rd May^ 1891,— C, Venkixtaramaniah^ Ranger, 5th olaeB, 
is transferred from Nilgirie to Coimbatore (South), and Mr. J. TT. 
Fyatif Ranger, 5th class, from Coimbaturo (South) to iiilgiris, 
with efTect from 1st June, 1891. 

Mr. S, C. Moatf Sub-Assistant Conservator of Forests, 2nd 
grade, is transferred from South Coimbatore to North Coimba- 
tore, on relief as acting District Forest Officer, South Coim- 
batore. 

S.—Bombat Gaxettb— 

No. 856.— TAe 10th March ^ 1891,— Mr, H. Mainwaring^ Deputy 
Conservator of Forests, has been allowed by Her Majesty's Secre- 
tary of State for India an extension of leave on medical certificate 
for three months. 

No. 948.— I'Ae 16th March^ 1891,— Mr. E. O, Oliver, Assistant 
Conservator of Forests, 2nd grade, is allowed special leave of 
absence on urgent private affairs for six months under Article 848 
of the Civil Service Regulations. 

No, 1244. — The 4th April, 1891, — Mr, A» Stewart^ Deputy Con- 
servator of Forests, 4th grade, and Divisional Forest Officer, 
South Kanara, is allowed leave on medical certificate for twelve 
months under Article 869 of the Civil Service Regulations. 

No. 1828.— rAs 11th April, 1891.^ Mr, W. A, Talhot, Deputy 
Conservator of Forests, has been allowed by Her Majesty's Secre- 
tary of State for India to return to duty within the period of his 
leave. 

No* 1478.— ZAb 27th April, 189 J Mr, E. 0, Wroughton, Deputy 
Conservator of Forests, 2nd grade, and Divisional Forest Officer, 
Poona, is allowed privilege leave of absence for three months from 
16th May, 1891. 

No. 8167. — The 8th May, 1891. — His Excellency the Governor 
in Council is pleased to appoint ilfr. F, Qleadow to act as Divi- 
sional Forest Officer, Poona, daring the absence of Mr, R, 0, 
Wroughton, or pending further orders. 

The 13th May, 1891, — Meeere. H, Murray and W. A, Talhot re- 
spectively delivered over and received charge of the Divisional 
Forest Office, Northern Division of Elnara, on the 2nd instant, 
before noon. 

No. 1819.— TAs 20th May, 1891.— Mr. Q, K. Betham, Deputy Con- 
servator of Forests, 8rd grade, and Divisional Forest Officer, EolA- 
ba-Ratnlgiri, is allowed leave on medical certificate for six months 
under Article 869 of the Civil Service Regulations. 

Meure, B. J. Haeelden and W, B. Woodrt^ respective^ de- 
livered over and received charge of the Divisional Forest Office, 
6. D. of Elnara, on the forenoon of the 10th instMt. 

Meeeri. B. C. Wroughtg^ nd F, Qleadow, Deputy Conservators 
of Forests, respectiv^v delivered over and received charge of 
the Divisional Forelt Office, Poona, on the 16th instant, after 
office hours. 
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4.— Calcutta Ga2B9ti<«- 

The 26th Fehruaryt *The leaTO, on medical certificate, grant- 
ed to Mr. M. 8. Fowler^ Deputy ConserTator of Forests, in the 
notification dated the 16th December, 16f)0, and extended for one 
month in the notification dated the 24th January, 1891, is hereby 
farther extended by twenty-one days. 

The IHth March^ ISOl.^lxi modification of the orders contained in 
the notification of this Department, dated the 29th August, 1890, 
published at page 874, Part I. of the Calcutta Gazette of the Srd 
Doptembor, 1890, sick leave on medical certificate for four months 
And 25 days, under Article 266 of the Civil Bervice Regulations, 
with effect from the afternoon of the 18th November, 1890, or 
such date as he was relieved, is granted to Babu Shama Chum 
Chuekerhutty^ Sub^ Assistant Conservator of Forests, in charge of 
the Angul Sub-Division of the Orissa Forest Division. Afr. O. A, 
Richardson, Deputy Conserrator of Forests, Orissa Division, will 
hold charge of the Angul Sub-Division, in addition to bis other 
duties, daring Bobu ^ama Churn Chuckerbutty*e absence, or until 
farther orders. 

2 he 20th Marchf 1891. — The leave, on medical certificate, granted 
to Mr. M. S. Fowler^ Deputy Conservator of Forests, in the no- 
tification dated the 16th December, 1890, and extended for one 
month and 21 days in the notifications dated the 24th January and 
25th February, 1891, respectively, is hereby farther extended by 
15 days. 

The 2Srd March^ 1801.— Three months* privilege leave, under Arti- 
cles 277 and 291 or the Civil Service Regulations, is granted to 
Mr. B. Quinnellf Sub-Assistant Conservator of Forests, attached 
to the Sunderbuns Forest Division, with effect from the 6th April, 
1891, or such subsequent date as be may avail himself of it. 

The 2nd April, 1801.— ilfir. M. S, Fcwler, Deputy Conservator 
of Forests, who reported his return from the. leave granted him in 
the notification dated the 16th December, 1890, on the forenoon 
of the 2 let March, 1891, is appointed to be Personal Assistant to 
the Conservator of Forests, Bengal, until farther orders. 

The 21et AprB, 1801.— In consequence of the return to duty on the 
forenoon of the 2 let March, 1891, of Mr. M. 5. Fowler, Deputy 
Conservator of Forests, from the leave granted him in the notifica- 
tion dated the 16th December, 1890, the following reversions are 
ordered with effect from that date 

Mr. R. L. Ileinig, Ofificiating Deputy Conservator of Forests, 
4 th grade, to Assistant Conservator of Forests, 1st grade. 

Afr. H. Hainee, Officiating Assistant Conservator, let grade, to 
Assistant Conservator, 2nd grade. 

The 24th April, 1891. — Mr. W. M. Green, Depu^ Conservator of 
Forests, in charge of the Julpigori Forest Divisioif and of the Buxa 
Bub-Division of that Division, is granted three months’ privilege 
leave, under Article 277 of the Civil Service Regulations, with effect 
from the 1st May, 1891, or anoh sahsMuant date aa be may be 
relieved of bia duties by Baku Sreedkur Okuokerhutty, Bub-Aseiet- 
ant Conservator, In onarge of the Jnlpigori Bob-Divisionf who 
will, as a temporary measure, hold charge of the Julpigori 
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and of the Bua Bnb-Diruion of that DiTisioii in addition to hii 
other dntios, danng the absence on leave of Mr. Orem, or until 
farther orders. 

The 26th May^ lS91,^Mr. F. C. Iltnvey^ Assistant Conaenrator of 

•Forests, has passed in Hindustani by both the Higher and Lower 
Standards. 

S.-^North-Webtiirn Paovjnobs and OuDn Qazbttb 

Ko. 826.— ns 6th March, 18Dl.^Mr. A. P. Grenfell, Assistant 
Conservator of Forests, is granted examination leave for one month 
and 15 days, under section 67 of the Forest Code, with effect 
from the date on which ho may avail himself of the same. 

JVo, 2279.— 7*As 27th May, iSW.— With effect from the 24th 
October, 1890, the date on which Mr, E. F. Litchfield, Officiating 
Deputy Conservator of Forests, 2nd grade, was transferred to the 
Survey of India Department— 

Mr. A. Campbell, Officiating Deputy Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade ; 
Jlfr. M. Hill, Officiating Deputy Conservator of Forests, 4ih grade, 
to officiate as Deputy Conservator of Forests, 3rd grade. 

Ho. 2280.— With effect from the 27th October, 1891, the date on 
which Mr. A. G. Hohart^Uampdm returned from special leave— 
Mr. A. Q. Hobart •Hanipden Assistant Conservator of Forests, 
1st grade, to officiate as Deputy Conservator of Forests, 2nd 
grade; 

Mr. A. Campbell, Officiating Deputy Conservator of Forests, 
2nd grade, to officiate as Deputy Conservator of Forests, 8rd 
grade ; 

Mr. M. Hill, Officiating Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 4th grade. 
^281. — With effect from the 30th October, 1890, the date on 
which Mr. E. McA. Moir, Deputy Conservator of Forests, 2nd 
grade, returned from leave — 

Mr. A. O. Hobart-Hampden, Officiating Deputy Conservator of 
Forests, 2nd grade, to officiate as Deputy Conservator of Forests, 
8rd grade ; 

Mr. L. Mercer, Officiating Deputy Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 4th grade* 

No. 2282.— With effect from the 25lh November, 1890, the date on 
which Mr. A. Smythiee returned from furlough and assumed charge 
of the Ganges Division — 

Mr, A. Smythiee, Deputy Conservator of Forests, 8rd grade, to 
officiate as Deputy Conservator of Forests, 2nd grade ; 

Mr. B. B. Bryant, Officiating Deputy Conservator of Forests, 
2nd grade, to officiate as Deputy Ci)nBervator of Forests, 8rd 
grade ; 

Mr. B. A. JUheh, Offielating Deputy Oonsemtor of Foresto, 
8rd grade, to officiate as Deputy Conservator of Forests, 4th 

jSf. B 0 *B. Otmae/oii,%Aeiatbg Deputy Conservator of Forests, 
4* gride, to officiate as Assistant Conservator of Forests, 1st 
grade. 
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Nom 2288.— With effoot from the 19th Jannerj, 1891, the date on 
which ColoMl J. E. Campbell, Deputy Conservator of Forests, 
Ifit grade, returned from fnrlongh and assumed charge of the Qarh- 
wdl Division— 

Afr, N, HearUf Officiating Deputy Conservator of Forests, 2nd 
grade, to officiate as Deputy Conservator of Forests, 8rd grade ; 
Mr. A. Camj^ellt Officiating Deputy Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 4th grade ; 
Mr. M, Hill, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate ns Assistant Conservator of Forests, 1st grade. 
No, 2284.— With effect from the let May, 1891, the date on which 
Mr, W. Shakeapear, Officiating Deputy Conservator of Forests, 
2nd grade, took charge of the office of the Conservator of the 
Oudh Circle from Captain E, S. Wood — 

Mr N* Hearle, Officiating Deputy Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 2nd 
grade ; 

Mr. A. Camphall, Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator of Forests, 8rd grade ; 
Mr, M. Hill, Officiating Assistant Conservator of Forests, 1st 
grade, to officiate as Deputy Conservator of Forests, 4th grade. 
No. 2287.— This Department Notidcation No. 5292, dated 14th 
November, 1890, regarding the promotion of Mr, A. O, Hobart- 
Hampden, and the reversion of Mr, L, Mercer, is hereby cancelled. 
No. 1992. — The 4th May, 1891,^Mr, J.M, Blanchfield, Sub- Assist, 
ant Conservator of Forests, on special duty in the Bundelkhand 
Forests, to the charge^ of the Bundelkhand Division, Central Circle. 

6.— Punjab Gazbttb— 

No. 87.— Srd March, 1891.-^Mr, J, E. Barrett, Assistant 
Conservator of Forests, has obtained furlough out of India for 
one year, under Article 371 (a) of the Civil Service Itegnlations, 
with effect from the 15th of April, 1891, or such subsequent date 
as he may avail himself of it. 

No. 95. — The 10th March, 1891. — Mr, J. H. Lace, Deputy Con- 
servator of Forests, on return from the privilege leave granted to 
him in Notification No. 625, dated 6th December, 1890, resumed 
charge of his duties in the Working Plans Branch of the Direc- 
tion Division on the forenoon of the 26th February, 1891. 

No, 98.— TAs 11th March, 1891, ^Mr. A. L, Meintire, Officiating 
Deputy Conservator of Forests, on return from the privilege 
leave granted to him in Punjab Gouemment Notification No. 581, 
dated 6th December, 1 890, resumed charge of his duties on the 
forenoon of the 27th February, 1891. 

No, Iffl.'^The 14th March, 7897.— In continuation of Pni^ab 
Government Notifioafion No. 67, dated 18th February, )i891| His 
Honor the Liantenant-Govemor directs the following reversion to 
take effect from the 11th December, 1890 : — 

Mr, F, 0. Lmarehand, Officiating Deputy Oonservalpr of 
Forests, 2nd grade, to be Deputy Conservator of Forests, 8rd 
grade. 
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No, 127.— TAa 21tt March, 1891,^]lfr, A, Jf. Rtuther, Deputy 
CouBervator of Forests, Ohamba Divisioni is granted privilege 
leave of absence for three months, under Articlos 277 and 291 
of the Oivil Service Regulations, with effect from the 25th Aprili 
1891, or such subsequent date as ho may be relieved. 

No,^ 138.— 77is 25th March, 1891 , — Consequent on the retnrn from 
privilege leave of Mr, J. H, Lact, Deputy Conservator of Forests, 
4th grade, the following reversions shall have effect from the 26th 
February, 1891 : — 

Jlfr. R, J, P. Finder, Deputy Conservator of Forests, 4th grade, 
snb. pro tern,, to be OiBciating Deputy Conservator of Forests, 
4th grade. 

Mr, O, 3, Hart, Officiating Deputy Conservator of Forests, 4th 
grade, to be Assistant Conservator of Forests, Ist grade, sub. 
pro tern. 

No, 134.— Consequent on the return from privilege leave of Mr, 
A, L, Mclniire, Officiating Deputy Conservator of Forests, 4th 
grade, the following reversions shall have effect from the 27th 
February, 1891 

Mr, E, R, Murray, Officiating Deputy Conservator of Forests, 
4th grade, to be Assistant Conservator of Forests, Ist grade, 
sub, pro tern, 

Mr, J, E, Barrett, Assistant Conservator of Forests, 1st grade, 
sub. pro tern., to be Officiating Assistant Conservator of Forests, 
let grade. 

No, 145 — !r/*e 6th April, 1891 , — In continuation of Punjab Govern- 
ment Notification No. 67, dated 18th February, 1891, the follow- 
ing reversion shall have eiicet from the Llth December, 1890:— 
Mr, J, H, Lace, Officiating Deputy Conservator of Forests, 8rd n 
grade, to be Deputy Conservator of Forests, 4th grade. 

No, 151.— r/ie llth April, 1891, — E, R, Mwray and 
A, L, Mclntire, Officiating Deputy Conservators of Forests, res- 
pectively made over and assumed charge of the Bashahr Forest 
Division on the afternoon of the llth March, 1891. 

No. 154.— ilfessrs. A, E, IFiVd, Deputy Conservator of Forests, and 
E, R, Murray, Officiating Deputy Conservator of Forests, respec- 
tively made over and received charge of the Hazara Forest Divi- 
sion on the forenoon of the 28rd March, 1891. 

No. 159.— 7Vi« 22nd April, 7892.— il/csars. A, V, Monro, Assistant 
Conservator of Forests, and J, L, Figot, Deputy Conservator of 
Forests, respectively made over and received charge of the Kulu 
Forest Division on the forenoon of the 6ih April, 1891, on return 
of the latter from the privilege leave granted in Notification No. 
586, dated 9th December, 1890. 

No, 76,— The 7th May, 2892.— In supersession of Notification No. 
208, dated 2nd May, 1879, the Hon'ble the Lieutenant-Governor 
is pleased to prescribe the following rules under efause (0 of sec- 
tion 25 and clause (i) of section 81 of Act VII. of 1878, the Indian 
Forest Act, regarding hunting, shooting, fishing, the poisoning of 
water, and the setting of. traps and snares in Reserved and Pro- 
tected Forests :— 


. If t. * ^ 

setting of enaree and traps, the use of emell mesh nets to 
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oatoh, or of dynamite to destroy fish, and the poisoning of 
water, are prohibited* 

IL— The shooting or hawking of birds not entered in the list an* 
nexed to these rules is prohibited throughout the year. 

111.— Hunting or shooting with elephants and with large parties of 
beaters is prohibited. 

lY.— Hunting or shooting between the 15th March and 15th 
September, both days inolnsire, in each year is prohibited. 

V.— The Conservator of Forests may declare and publicly notify 
any Reserved or Protected Forest or portion of such forest 
to be altogether closed ag'iunst hunting, shooting, and fishing 
for such periods as may be necessary when it is desirable in 
his judgment so to close such forest or portion of a forest. 

YL— Subject to the above restrictions, hunting or shooting is per- 
mitted, but nothing in this rule shall be taken to exempt any 
person from liability in respect of any offence by fire, injury 
to the forest or its produce, or other offence punishable by 
section 25, Act YU. of 1878. 

YIL— When not restricted by any existing right or lease of sncli 
right, fishing, otherwise than by nets, in any stream or other 
water is permitted in any forest not being a forest closed 
under the provisions of Rule Y. 

Liit of Birds referred to in Rule IL which may be shot or hawked 
subject to the promswns of these Rules, 


No. 

Name. 

No.| 

Name. 

1 

Pigeons of all kinds. 


Snipe. 

2 

Doves. 

19 

Woodcock. 

8 

Sandgrouse of all kinds. 
Pea-fowl. 

Hi 

Curlews. 

4 

14 

Geese of all kinds. 

5 

Jungle-fowl. 

15 

Teal of all kinds. 

6 

Pheasants of all kinds. 

16 

Ducks of all kinds. 

7 

Partridges of all kinds. 

17 

Kulan cranes. 

8 

Quails of all kinds* 

18 

Swans. 

9 

10 

Bustards andfiorioans and obdra. 
Plovers. 

19 

Hawks and eagles of all kinds. 


Bo, 187.— T5S 9th May^ 1891, ^Messrs, A, M, Reuther and A» L. 
McInttrSf Deputy Conserrators of Forests, respectively made over 
and assumed charge of the Chamba Forest Division on the afternoon 
of 28th April, 1891, on the departure of the former on three 
months' priTilege leave granted in Punjab Government Notification 
No. 127, Skited 21st March, 1891. 

No. 194.*— 715s 16th May, 1891, •-•Messrs, O. 0. Minnmsn, Deputy 
Conservator of Forests, and A. L, Mointirs, Officiating Deputy 
Conservator of Fbrests, respectively received and made over charge 
of the Buhahr Forest Division on the forenoon of the 20th April, 
1891. 

Bo, 201<-Mfk 1891,^ Mr. A. F. Afonro, Assistant Censor- 
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Tator of Forests, Kulti, was traiiHferred to Lahore and attaolied 
to the Direction Division from the 16ih to the 28th Ajiril, 1891) 
both days incinsive. 

No, 202,— 3/r. A, V, Moni'o, Assistant Conservator of Forests, 
Lahore, assumed cliar^^e of the Mooltan Forest Division on the 
afternoon of the 2nd May, 1891, relieving Mr, J, J£. Bat ret, pro* 
ceeding on farlongb. 

No, 205.— The reversions of Hfesen, E, R. Mut ray and J, E. Bar- 
ret. Assistant Conborvatois of Forests, notified in !Notifiration No. 
134, dated the 25th of March, 1891, shall have t'lTeet from the 
26th of February, 1891, and not from the 27th idem as therein 
stated. 

7.— Cbntbal PnoviNOKa Qazbttb — 


No, 980.— TAs 16th Febtuaty, With reference to Notifica- 

tion No. 131 of the 7lh ultimo, Mr, V, S, Jilenziee, Assistant 
Conservator of Forests, 8rd grade, assumed charge of his duties at 
Chanda on the forenoon of the 9th idem. 

No, 1882.— 7'As 6ih March, 2892.— The Chief Commissioner is 
pleased to make the following rules under section 124- A of Act 
XVIII. of 1881 as amended by Act XVI. of lb89 (the Central 
Provinces Land llevenne Act), for the control and management of 
inalguzari forests 

l.^The rights of malguzars over the forest areas of their villages 
are subject to the right of tlieir ryots to the use of such areas 
for grazing and nietar, and malguzars shall permit ryots to 
make use of such areas free of charge for grazing and for legi- 


timate nisiar, 

IL— The previous permission of the Deputy Commissioner shall 
be obtained— 

(a), to the cutting of the following fruit trees Mango, mahna, 
aebar, harri, baliera. ^ . 

(5), to the cutting for $aU of the following timber trees ;— 
Teak, sdl, koha, anjan. 

(c), to the leasing out of a forcai to a contractor. . ^ 

The Deputy Commissioner shall refuse permission to cut the fruit 
tree, nimed in clause (a) unless it be shown thst ttey seri« 
ously damsge cultiTstion. He m.y refuse permission to cut 
the timber trees named in clsnee (b) or to leeee out a forest 
to « oontrMtor if he ooneidere thst such catting or leaemg 
would pennsnently deteriorste the forest. 

sreae which here been selected as permsnent meignzan 
forests the prerione permission of the Deputy Commiswoner 
.i..n be ob^ed to the cutting for tale of .11 kinds of tim- 
ber and also of bembooe end brueliwood. The Deputy-^m- 
miHioner msy refuee to grant such permission or may IimU 
the amount of cutting to be effected under u application 
if ha considers that such refuaal or limitation is ^“**7, “ 
order to preyent the datoiioration of tho^ 
of timber haaabooa, oRbroebwood lor m'ttar **** 
allowed trithont ezpim patrolaaion. But the Peputy Oom- 
SSjSeTm? limS eftch cutting far nis/or if “• 

iiSation newatary tot the presorfation of the forest.^ 
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IV. ^In catting timber, btmboos, or brnshwood in areiR selected 
as permanent malguzari forests, the following rules shall be 
observed 

(i In cutting timber and brushwood the catting must be effect- 
ed flush with the surface of the ground, so as to encourage 
reproduction bj coppicing. 

(ii) . — In cutting timber trees, seed- bearing trees must be left at 

the rate of not less than 5 to the acre. 

(iii) .— In cutting bamboos, all the culms below 8 years of age in a 
clump must not be removed--*^ least ten such should be left. 
Culms over 8 years old may he cut at pleasure. 

(iv) .— The digging up of roots is prohibited except in the case of 
the palae^ the roots of which may bo dug up for fibre, provided 
that some roots are left to each tree to continue its growth. 

(v) . — No cutting shall be effected within a distance of a chain (66 

feet) of either bank of a stream or nala in which water 
ordinarily remains till the month of January. 

V. — -In areas selected as permaneut malguzari forests the ringing 

of sdl trees for resin, so as to sever the bark round the entire 
circumference, is prohibited. 

VI. — In districts in which the selection of permanent malguzari 
forest areas has been completed, the Chief Commissioner may 
declare clauses (&) and (c) of Uule II. to be no longer applica- 
ble to non-eel ec ted areas. 

No, 1446.— TAs Jlth March, 1892 , — Consequent on the departure 
on three months' privilege leave of Afr. 0, F, Prevoet, Deputy 
Conservator of Forests, drd grade, in Berar, the following sub. 
pro tern, and officiating promotions are ordered, with effect from 
the 80th July, 1890;— 

Mr, F. S, Barker, Deputy Conservator, 4 th grade, to officiate as 
Deputy Conservator, 8rd grade. 

Mr, A, Wateon, Assistant Conservator, 1st grade, sub. pro tm, 
to officiate as Deputy Conserrator, 4th grade. 

Mr, A, P. Qradon, Officiating Assistant Conservator, 1st grade, 
to be Assistant Conservator, lot grade, sub. pro tern, 

Mr, A, W, Blunt, Assistant Conservator, 2nd grade, to officiate 
as Assistaiit Conservator, Ist grade. 

No, 1447.— Consequent on the return from privilege leave of 
Colonel II, C, T, JarreU, v.o.. Deputy Conservator of Forests, 
let grade, the following reversions are ordered, with effect from 
the Idth August, 1890:— 

Mr, W, P, Thomae, Officiating Deputy Conservator, 2nd grade, 
to Deputy Conservator, 8rd grade. 

Mr, F, S, Barker, Officiating Deputy Conservator, 8rd grade, to 
Deputy Conservator, 4th grade. « 

Mr, A, Wateon, Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, Ist grade, sub. pro tern, 

Mr, A, Oradon, Assistant Conservator, 1st grade, sob. pro 
tern,, to Officiating Assistant Conservator, 1st grade. 

Mr, A, W. Blunt, Officiating Assistant Conservator, 1st grade, 
to Assistant Conservator, 2nd grade. . 

Notification No. 5949, dated the 20th September, 1890, ie hereby 
oancelled. 
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NOm 1448.— Consequent on the eppointment of Afr. P, B, IHehinBom 
ae Officiating Ooneeryator of Forest*, Berar, the following temporary 
promotions are ordered, with effect from the Ist October, 1890 
i/r. W. P. Thoma$f Deputy Conseryator, 8rd grade, to officiate 
as Deputy Conseryator, 2nd grade. 

Mr, F. S, Barker^ Deputy Conseryator, 4th grade, to officiate 
aa Deputy Conseryator, 8rd grade. 

Mr, A, IVatsoftf Assistant Conseryator, 1st grade, sob. pro fsm., 
to officiate as Deputy Conseryator, 4 th grade. 

Afr. A, F. Gradm^ Qj||Bciating Assistant Conseryator, Ist grade, 
to be Assistant Conservator, let grade, sub. pro tern, 

Air, A, W, Blunts Assistant* Conservator, 2nd grade, to officiate 
as Assistant ConservAtor, Ist grade. 

Notification No. 6889, dated the SOlli October, 1890, is hereby 
cancelled. 

Mo, 1449.— Consequent on the return from privilege leave of Afr, 
O, F, Taylor^ Deputy Conservator of Forests, 4th grade, sub. 
pro tern., the following reversions are ordered, with effect from the 
2nd October, 1890 

Mr, H, B, Anthony^ Depnty Conservator, 4th grade, rob.piw 
fern., to Officiating Depnty Conservator, 4th grade. 

Air. A. Officiating Deputy Conservator, 4ih grade, to 

Assistant Conservator, 1 st grade, sub. pro im. 

Mr. A. F, QradoHi Assistant Conservator, 1 st grade, sub. pro 
tem,f to Officiating Assistant Conservator, Ist grade. 

Mr. A. W, Blunt, Officiating Assistant Conservator, 1st grade, 
to Assistant Conservator, 2nd grade. 

Notification No. 6890, daUd the 30tb October, 1890, is hereby 


cancelled. ^ 

No, 1450.— Consequent on the departure on sick leave of Afr. Tr. 
King, Officiating Deputy Conservator of Forests, 3rd grade, the 
following sub. pro tern, and officiating promotions are ordered, 
with effect from the 2nd November, 1890 : — 

Mr. O, F, Taylor, Depnty Conservator, 4th grade, sub. pro tm.^ 
to officate as Deputy Conservator, 8rd grade. 

Mr. H. B. Anthony, Officiating Deputy Conservator, 4th grade, 
to be Depnty Conservator, 4tb grade, sub. pro tern, 

Mr, A, Watson, Assistant Conservator, let grade, sub. pro Urn., 
to officiate as Deputy Conservator, 4tli grade. 

Mr, A, F, Qradon, Officiating Assistant Conservator, let grade, 
to bo Assistant Conservator, 1st grade, snb. pro t^. ^ 

Mr. A. W. Blunt, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, let grade. . t uSm 

No. 1451.— Consequent on tho return from privilege leave of .Mr. 
O. F.^PrtooBi, Deputy Conservator of Foreste, 8rd grade, 
the following reversions are order^, with effect from the 5th 

Mr. a. F. Tanlor, Officiating Dcpulj 
Bernr, to D.poty Conserrntor, 4ih gr.d^ .nK . 

Mr. H. B. Anthony, D^^tty Conceryator, 4thg^^ rob. |»r« 
tm., to Officiating Deputy Coniwvator, 4th ^a. 

Mr. A. Watmm, OffidaW D»P«V ‘ 

Aasiatrot ConaarTalor, lit grad^ aub. pro tm. 
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Mr. A. F. Qraihm^ AsaiitBiit CoDMrYAtor, Ist gr«de, sub. pro 
tern., to Officiating Asaictant ConaerYator, lat grade. 

Mr. A. W. Blunts Officiating Aaaiatant Oonaervator, lat grade, 
to Aaeiatant Gonaervator, 2nd grade. 

JVo. BOih March^lBOl.^Mahonud Radar Baktih^Fov^i 

Banger, lat grade, Nimar Forest Division, is appointed a Snb- 
Asaistant Conservator of Forests, Srd grade, sub. pro rem., on pro- 
bation, with effect from the 4th March, 1891, and is posted to the 
Nimnr Forest Division, vice Mr. Mahomed Anwar A'Aan, Sub- 
Assistant Conservator, retired. 

No. 1911. — Mr. F. C. llieke^ Assistant Conservator of Forests, 
1 St grade, is appointed to »ibe charge of tlio Jnbbulpore Forest 
Division, with effect from the afternoon of the 2 let instant, 
vice Captain C. W. Loeach^ Deputy Conservator, 1st grade, 
retired. 

No. 2118. — The 4th Aprils 1 891. ^Mr. E. M. Coventry^ Assistant 
Conservator of Forests, reliuqnislied charge of his duties in the 
Nimar Forest Division on transfer to Berar on the afternoon of 
the 2iid ultimo. 

No. 8. — The 11th Aprils 7891.— Consequent on the promotion to 
Sub- Assistant Conservator (on probation), sub. pto (em., of let 
grade Banger Mahomed Radar Bakah^ tho following promotions 
are made with effect from the 4th March, 1891 
Second grade Ranger Mohan Lall^ Mandla Forest Division, to 
be Ranger, let grade, sub. pro tern. 

Fourth grade Ranger Nago ffao, Hoshangabad Forest Division, 
to be 2 lid grade Banger, sub. pro tan. 

Fifth grade Ranger Bapu Beto, Dauioh Forest Division, to be 4th 
grade Ranger, sub. pro tern. 

No. 9. — Mr. A. T, C. Howell, Forester, 1st grade, of the Mandla 
Forest Division, is promoted to be a Ranger, 5tb grade, from the 
Ist April, 1891, and posted to the Nimar Forest Division until 
further orders. 

No. 2460. — The 90th April, 1891.— A/r. N. C. McLeod, Probation- 
ary Sub-Assistant Conservator of Forests, returned from the Dehra 
Forest School and reported himself at Nagpur on the forenoon of 
the 9ih April, 1891. 

Mr. McLeod is posted to the Nagpur-Wardha Forest Division. 
No. 2472.— Mf. A. A. Waleon, Assistant Conservator of Forests, 
availed himself on the forenoon of the Ist instant, of subsidiary 
leave preparatory to the furlough granted him by Notification No. 
856, dated the 12th February, 1891, making over charge of his 
duties to tho Conservator, Southern Circle. 

No. 2478. — Mr. A* A. Wateon, Assistant Conservator of Forests, 
reported his departure from Bombay on furlough per P. and 0. 
steamer Rome on the 7th instant. 

No. 2882.— l%e 7/h May, 1891.— Mr. J. McKee, Deputy Conserva- 
tor of Forests, 8rd (officiating 2nd) grade, In (3ooirg, is ^pointed 
to be Deputy Conservator of Forests, 2nd grade, with effect from 
the 26tb February, 1891. 

No. 3009.— PAe 14th May, 1891.^Mr. A. M. F. Caeda, Assistant 
Conservator of Forests, Srd grade, attached to the Hoshimgabad 
Forest Division, is transferred to the Saugor Forest Divisioni 
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Ifp. 8004.«<-Wit1i reference to Kotification No. 8008, deled t1»e 
Hlh inetant, Mr. A. M. Caeeia, AMiataat Conaenrator, made 
oTer charge of hia duties Ir the Hoshangabad Forest Division on 
the afternoon of the 14th ultimo. 

yb. 8005.— With reference to Notification No. 8008, dated the 
14th instant, Mr. A. M.F. Caccta, Assistant Conservator, assum- 
ed charge of the Bangor Forest Division from Mr. H. K, Staff 
brought Extra Assistant Commissioner, on the forenoon of the 
15th ultimo. 

No. 8111. — The 18th Mag, 1801. — Erratum. In this office Notifi- 
cation No. 2882, dated the 17th instant, /or *‘25th February, 
1891,*’ read **22nd March, 1891,** as the date of Mr. J. McKee's 
permanent appointment as Deputy Conservator of Forests, 2nd 
grade. 

No. 3270.— Fiie 28th May, 1891. — Consequent on the retirement 
of Captain C. W. Loeaek, Deputy Conservator of Forests, let 
grade, the following permanent and temporary promotions aro 
ordered, with effect from the 22iid March, 1891 
Mr. O. U. Foster, Deputy Conservator, Srd grade, to ofiicisto 
as Deputy Conservator, 2nd grade. 

Mr. J. Ballantme, Deputy Conservator, 4ih grade, in Berar, on 
deputation to the Nizam’s Government, to bo Deputy Conser- 
vator, 8rd grade (seconded). 

Mr. E. Dohhe, Officiating Deputy Conservator, 8rd grade, to be 
Deputy Conservator, Srd grade, sub. pro tm. 

Mr. H. Moore, Deputy Conservator, 4th grade, sub. pro tm. 
(officiating in the Bid grade), to be Deputy Conservator, 4th 
grade, and to continue to officiate as Deputy Conservator, Srd 

grade. . , , r 

Mr. O. F. Taylor, Deputy Conservator, 4tb grade, sub. pro tem. 
in B.rar, to officiate as Depot, Coneerrator, 8rd grade. 

Mr.H. B. Norton,, AeBietantOoneervator, let grade, rob. pro tm. 

(OffieiatioK Depot, Oooeervotor, 4lh grade), to be Aesietant 
' Coneerrator, let grade, end to be Depot, Coneervetor, 4lh 


grade, sub. pro tem. 

Mr. F. C. Htche, Assistant Conservator, Ist grade, to officiate 

as Deputy Conservator, 4th grade. jk - * 

Mr. A.W. Blunt, Assistant Conservator, 2nd grade, to officiate 
OB Assistant Conservator, let grade. 


8.— Burma Gazritb— 

So. i2.^7htil8rd FOruary, IWA-Uoder 
tion4, .nb.Bection(2), ofthe Upper Borroa Forest Begokjon 
1887, the Chief Comojieewner eppointe Ur. a. Shot, 
Coneerrator of Poreete. Chindwin Divieion, to 
to aasist the Poreet BettleoTOot Officer in d ^ 

Clmpter II. of t^e Begnlation in reepeet of the 
thie^Depattment Notifloation No. 223, dated the 11th December, 

ment Notifioetion No. 280, dated the 17th Deiwb^MOj^a. 
A. ffamutU, Depot, CooMirntor of Poreete, le pieced in charge 


»vi 
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the Eee^ Salireeii Foreit DiTision la addition to hie dnUea in ooa- 
nection with the snrrey of the forests in'^the Tenasserim Circle. 

No, bS.—The 12th March, IddlrpUnder the proTisions of Article 
840 of the Civil Service Regnlations, furlough for 15 months is 
granted to ilfr. H, Slade, Deputy Conservator of Forests, with 
effect from the 15th April, 1891, or the subsequent date on which 
he may avail himself of it. 

No, 1.— TAs Slet March, dfr. TF. 7*. T, McHarg, Assistant 

Conservator of Forests, made over, and AEr. T, A, Hauarwell, De- 
puty Conservator of Forests, received charge of the East Salween 
Division on the forenoon of the 2lRt March, 1891. 

No, QG,''^The 2nd April, idPl.— -Under the provisions of section i, 
aub-section (2), of the Upper Burma Forest Regulation, 1887, the 
Chief Commissioner appoints Mr, H, N, Thompson, Assistant 
Conservator of Forests, to be the Forest Officer to assist the 
Forest Settlement Officer in the enquiry prescribed by Chapter 11. 
of the Regulation in respect of the forest described in this Departs 
ment Notification No. 10, dated the 8th January, 1891. 

No, 67.— Under the provisions of section 4, sab-seotton (2), of the 
Upper Burma Forest Regulation, 1887, the Chief Commissioner 
appoints Mr, H, N, Thompson, Assistant Conservator of Forests, 
to be the Forest Officer to assist the Forest Settlement Officer 
in the enquiry prescribed by Chapter II. of the Regulation in 
respect of thb forest described in this Department Notification 
No. It, dated the 8th January, 1891. 

No, 7d,^The 4th April, 1891, — The following alterations of rank 
are ordered, with effect from the 19th January, 1891, consequent 
on the reversion of ilfr. John Niehst from Officiating Deputy Con- 
servator of Forests, Jst gradh, to his substantive appointment:— 
Mr, T, A . HaumOsU, Deputy Conservator of Forests, 8rd (offi- 
ciating 2nd) grads, to revert to his substantive appointment. 

Mr, //. A, Hoghton, Deputy Conservator of Forests, 4th (offi- 
ciating 3rd) grade, to revert to his substantive appointment. 

No, 2.— TAe 8ih April, 1891,^^Mr, W,F, L, Tottenham, Assistant 
Conservator of Forests, made over charge of his duties as Personal 
Assistant to the Conservator of Forests, to ilfr. P, J, Carter, Offi- 
ciating Conservator of Forests, on the afternoon of Slst March, 
1891. 

jVo. s,>^Mr, H, A. Hoghton, Depnty Conservator of Foreats, made 
over, and Mr. W. F,L, Tottenham, Assistant Conservator of For-'' 
ests, received charge of the Tonnghoo Division on the forenoon of 
the Cth instant. 

No. 4. — Mr, H, A. Hoghton, Depnty Conservator of Forests, 
Tonnghoo, is transferred as a temporary measure to special duty 
in Eastern Earoni. " 

No, 79.— TAe 1 7th April, 1891. •^Mr, W, F. L, Tottenham, Assistant 
(Conservator of Forests, is transferred from Rangoon to the charge 
of the Tonnghoo Forest Division. 

No, 80.— jTAc 20ih April, With reference to Rule 18 of the 

Rules under the Burma Forest Act, 1881, the Chief Commissioner 
> under the provisions of section 48 (p) of that Act, sanctions the 
•ddition of Kawhareik, in the Hanngthraw township of the Am- 
herst District, to the list of stations to which Umber In transit 
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******* “ ch»rge of it for exuninairoii u)4 for tbe 
mliBBbon of mj money payable to Oovernmant in respeot Sere- 
of, or in any mark may be affixed thereto. 

** -ff- 3 hompton, Aaaietant 

^naerr^rof PotMte, w appointed, ee a temporary arrangement, 
to the cliMge of the Chindwm Divieion, Upper Burma* Forest 
Circle, imU effeot from the date on which be relieves Mr. H. Slade 
Deputy Ooneervator of Forceta. • 

?, ®*‘**^ ’Commieeionor is pleased to appoint Mumo 
"'.Forest Ranger, let grade, 10 bo a Bub-Aseistant Coneervaton 
Srd grade, with effect from the let Mey, 1801, to fill the vacancy 
cau^ by the reversion of llaung 7ha Kado, probationary Bub- 
ABBiBtant ConBcrvator, to Forest Hanger, Ibt grade. 

No, $7th Apnl^l892 . — With reference to Revenue Depart- 

ment Notification No. 81, dated the 22ud April, 1891, Mr, H. N. 
Thompson^ Aesistant Oonserratov of Forests, received charge of 
Uie Cihindwin Dlviaion from Mr. H. Slade^ Deputy Conservator of 
Forests, on the afternoon of the 20tli April, 1891. 

No, 5.— A/r. H, Slade, Deputy Conservator of Forests, availed 
himself of the furlough granted to him in Revenue Department 
Notification No, 58, dated the 12lh March, 1891, ou the afternoon 
of the 20th April, 1891. 

Noa 91.— 2'Ae Sud May^ 1891, ^Mr, Reginald F, Lome, is appointed 
to be a Sub- Assistant Conservator of Forests, 2nd grade, on proba- 
^on, and is posted to the Pyiumana Division of the Upper Burma 
Circle. 

9.— Assam Gazettc— 


No, 2704.— S6th March, /APi.— Privilege leave of absence for 
lorty days, under Article 291 of the Civil Service Regulations, 
IB granted to Mr, A, J, Mein, Deputy Conservator of Forests, 
^alp&ra Division, vritli effect from the 4th March, 1891. 

No, 2705.— Afr. C. P, Fisher, Assistant Conservator of Forests, in 
charge of the Working Plans Division, is placed in charge of the 
(ioAlpAra Forest Division, in addition to his own duties, during 
the absence on leave of Mr, A, J,,Mein, or until further orders. 
No, 2706.— A/r. A, J, Mein, Deputy Conservator of Forests, made 
over charge of the QoAlpAra Forest Division to Mr, C, F, FisAer, 
Assistant Conservator of Forests, on the afternoon of the 8rd 
March, 1891. 

No, 2728,^The 28th March, 1891 , — Special leave of absence for 
SIX months, under Article 848 of the Civil Service Regulations, is 
granted to Mr, O, Mann, Conservator of Forests, Assam, with 
raeot from the date on which he may be relieved of his dutiea as 
Conservator, or any subsequent date on which he may avail him- 
self of it. 

88i2.~ns I8tk April, J80J.-~Mr. A. J. Mein, Deputy 
Conservator of Forests, on return from privilege leave, reaumed 
ebsrge of the QoAlpdra t Jbiest Division from Mr, C F, Fieher, 
Assistsnt Conservator ol Forests, on the forenoon of the 18th 
April, 1891. 

Vo. 868e.^Tk$ 24th Aprils ifiPi.— NotifiesUon No. 9798, dsted 
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^ Miireh, 1891, pablislied *ft page 1G8 of the Aitam 
of the aame data, granting speoial leare for six months to 
f Jfr. ‘O. Mann, Oonserrator of Forests, Assam, is hefebj cancelled. 
No. 8590.— dfr. ff. 0. Young, Assistant Oonservator of Forests, 
'in cliarge of the Gaohar Forest Division, is placed temporarily on 
.special dnty in connection with the Manipur Expedition. 

No. 8591.— Tetra Niaor Gupta, Sub-AssisUnt Oonservator of 
Forests, in charge of the Sylhet Forest Division, is placed in 
charge of the Oachar Forest Division^ in addition to his own 
duties, daring the absenee on special duty of Mr. H. 0, Young, or 
until further orders* . 

No. 4281.— fwc Bth Mag, 1891.-^ Mr. C. O. D. Fordgce, 'Deputy 
Conservator of Forests, Sibsagar Division, is placed in charge of 
the Lakhimpur Division, in addition to his oifn duties, until fur- 
ther orders. * 

No. 4282.— Ifr, C. Q. D. Fordgeo, Deputy Oonservator of Forests, 
received charge of the Lal|^inpur Forest Division from Mfr. J. T. 
JoUieoe, Deputy Conservator of Eorests, on the afternoon of the 
27th April, 1891. 

10 .— HroaasBAD.BasiDaMCT GUzxttx— 

No. 128.— FAe 6th Aprd, 1891.^Mr. O. B. WiUttAaktr, a Sub- 
Assistant Oonservator of Forests (on probation) in fierar, is dis- 
missed the service with effect from the 6th April, 1891. 

No. 124.— FAs 10th Apnl, IHOl.^Mr. Bhukan, Officiating 8ub- 
• Assistant Conservator o^orests and Distiict Forest Officer, Am- 
raoti, having been deputed to the special duty of erecting within- 
view marhs on the boundary of tbe Melghat (Berar) and Nimar 
(Central Provinces); Jlfr. Baoulkhan, Bub-Assistant Conservator 
it Forests in the Bilim District, is transferred to Amraoti, andr 
will hold charge at the Amraoti District daring Mr. BhukarCo 
deputation. Mr. Itaoulkkan assumed charge ol the Amraoti 
Divipiou on the afternoon of the 8rd February, 1891, and Mr. 
Bhuiom proceeded on special duty on the 4th idem. 


11.— Baaau GixiTTB— 
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1,— Gazette of India — 


itt June J891, — JTo. The following appointinents aro 

made oouaequent on the retirement from the service of Captain 
E. S. Wood, Conservator of Forests, 1st Grade. Oudh Circle, 
North-Western Provinces and Oudh. 

Mr. E. P. Dansej, Deputy Conservator, 3rd Grade, North-Western 
Provinces and Oudh, and Officiating Conservator, 3rd Grade, 
Bengal, is confirmed in the latter grade, with efteot from the 10th 
May 1891, and is appointed to officiate in the 2nd Grade of Con- 
servators from the same date, and until further orders. 

Mr. W. Shakespear, Deputy Ccnservator, 2nd Grade, North-West- 
ern Provinces and Oudh, to officiate in the 3rd Grade of Conser- 
vators, and to hold charge, as a temp«)rary measure, of the Oudh 
Cunservatorsbip, with effect from the Ist May 1691, and until 
further orders. 

18th June 1891 , — iTo. 097-F.^Erratum. — —With reference to 
the Notification of this Department No. 627*F., dated the Ist 
instant, Mr. £. P. Dansey's confirmation in the 3rd grade of Conser- 
vators will date from the Ist (and not from the 10th) May 1891, 
his appointment to officiate in the 2nd grade dating from the 
lOlh idem. 

ilTo. 6'Pd-/!.— Mr. C. R. Dun, Sub-Assistant Conservator of Forests, 
Burma, is appointed as a supernumerary in the 3rd grade of 
Assistant Conservators, with effect from 29th April 1891. 

XfSfui June 1891, — Ao. 8/i5, — Mr. £. F. Litchfield, Assistant 
Superiiiteiident, Ist grade, on deputation to the Forest Department, 
is granted leave privilege for three months, under Article 291 of 
the Civil Service Regulations, with effect from the 1st July, 1891. 
BOth June 1891. — No. 7S9’F. — Mr. J. T. Jellicoe, Deputy Con- 
servator of Forests, 2nd (officiating 1st) Grade, and Officiating 
Conservator, 3rd Grade, Assam, is confirmed in the Ist grade of 
Deputy Conservators, with effect from 26th February 1891. 

JTo. Mr. J. W. Oliver, Deputy Conservator of Forests, 2nd 

Grade, and Officiating Conservator, 3rd Grade, Upper Burma, is 
promoted to the let grade of Deputy Conservators, with effect from 
the 22Dd March 1891. 

S«— Madras Gaeetie. — 

To M». J. Bjm, Huger, Fifth Or.de (u proba- 
tion), l^uth Coimbatore Division, fourteen days privilege leave, 
under article 291 of the Civil Service Regulations, nom 16th May 
1891. 
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PronwiioM. — Mr. 0. R. Middleton, Forest Ranger, South Aroot 
from Fourth to Third Grade. ' 

M. Rama Rao, Forest Ranger, South Aroot, from Fifth to Fourth 
Grade. 

Venkatakrishnama Nayudu, Aoting Ranger, Fifth Grade, North 
Arcot, to act as Ranger, Fifth Grade, sub. pro tern. 

The above to have effect iVom 13th May 1891, date of relief of 
Forest Ranger A. Durgiah Nayudu, South Aroot. 

Forester, First Grade, A. R. Rama Rao to act as Ranger, Fifth 
Grade, vice Ranger Chidambaram Aiyar under Suspension, from 
date of assuming charge of the Satyamangalam Range, Coimba - 
tore Division. 

Postmtj. — Forester First Grade, A. R. Rama Rao, Aoting Ranger, 
Fifth Grade, on return from Forest School, to the North Coim- 
batore Division. 

Protiintiotis. — C. M. Maduranayagam Pillai, Forest Ranger, Third 
Gradoi to Second Grade from Ist April 1891. To continue to act 
as Sab-Assistant Conservator of Forests, Second Grade, sub. 2^0 
tfm., in North Arcot. 

T. Bapii Rao, Forest Ranger, Third Grade, to act as Forest Ranger 
Second Grade, from 1st April 1891. 

4 th June. — Leaoe . — To C. Venkataramaniah, Forest Ranger, Fifth 
Class, Nilgiris (under transfer to Coimbatore), for twenty days 
from the 28th May inclusive, under article 3G9 of the Civil Ser- 
vice Regulations. 

June. — The services of Forest Ranger A. V 
Chidambara Aiyar, Nortli Coimbatore Division (under suspension) 
are dispensed with with effect from the date of communication of 
Proceedings passed in this case. 

Confirmation, — T. Malaya Pillai, Forest Ranger, Acting Third Grade 
Tinnevelly, is confirmed in that grade with effect from 13th 
May 1891. 

A. R. Rama Rao, Acting Ranger, Fifth Grade, North Coimbatore, 
is confirmed in that grade from date of communication of Pro- 
ceedings dispensing with Hanger Chidambara Aiyer’s services. 
Erratum . — The promotion of Mr. Middleton and M. Rama Rao, 
Forest Hangers, to Third and Fourth Grades respectively, published 
in the Fort St. (ivonjr UaMc of the 12th instant, should be sub. 
pro fern. 

Promotion ami PrauRfir. — C. Dhiiii Singh, Forester, First Grade, 
Trichiiiopoly, to be Supernumerary Forest Ranger, Fifth Grade, 
un probation in the same district. 

C. Hammond, Forester, First Grade, Tanjore, to be Supernumer- 
rary Forest Ranger, Fifth Grade, and transferred to Madura. 

K. Narayanaswami Aiyar, Ranger, Fifth Grade, is trausfered from 
Trichiiiopoly to South Coimbatore. 

Leave. — To M. Rama Row, Forest Ranger, Fourth Grade, aoting sub. 
tern , South Arcot, for fifteen days, under article 372 of the 
Civil Service Regulations, from 6th May 1891. 

3.^Bomday Gazette.-^ 

28th May. — Mr. G. K. Bstham, Deputy Conservator of Foreats, and 
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and Mr. Thanedar, HuzAr Deputy Collector, KoUba, respectively 
delivered over and received charge of the DivisioriAl Forest OthoCi 
Kol&ha, on the afternoon of 21st May. 1891. 

Mk Jimr.— 'Measra. F. Gieadow and J. P. Millett, Deputy Conaerva* 
tors of Foreata, respectively deltvere<l ovet and received charge of 
the North Th^na Diviaion Forest Office^ on the 2l8t May 1891| 
before noon. The latter officer is to retain charge of the North 
Thana Diviaion in addition to his own. 

17th June 1801, — Nu. Kicellenoy the Governor in 

Council is pleased to make the folluaing Appointments 
Mr. 0. Oreatheed, Deputy Conservator of Kcrests, to do duty as 
Divisional Forest Officer, Koluha-Hatnagiri, during the absence 
of Mr. G. K. Betham, or pending further orders. 

Mr. H. S Fagan, to do duty as Divisional Forest Officer, Satara 
Mr. F. R. Desai to hold charge of the West Kiiandesh Division, in 
addition to his present duties, pending further orders. 
tifh July. — Mr. 0. Greatheed, Divisional Forest Officer, and G. D. 
Panse, Second Assietant Collector, Sutara, respectively delivered 
over and received charge of the Divisional Forest Office, Satara, on 
the afternoon of the 24th June 1891. 

^lessrs. N. K. Thanedar, Hiizur Deputy Ct>Uector, Kolaha, and C. 
Greatheed, Deputy (conservator of Forests, delivered over and 
received charge of the Kolaha-Hatnagu! Divisional Forest Office 
on the forenoon of the 1st July 1891. 

8/// July — .A’o. — Mr. F. 11. Desai, Deputy Conservator of 

Forests, First Grade, held charge of the West Kfindesh Forest 
Division, in addition to his own, from 4th February to 10th March 
1891,'during tho absence of Mr, 11. S. Kagan, Deputy Conservator 
of Forests, on special duty in the Barwatii State. 

. — Bengal Gazette. — 


May I891.--Mr. E. K. Slaiie, Sub-Assistant Conservator of 
Forests, in charge of the Khorda Sub-Division of the Orissa Forest 
Division, is granted three months’ privilege leave under article 
277 of the Civil Service Regulations, with effect from the Ist May 
1891, or such subsequent date as he may be relieved of his duties 
by Mr. G. A Richardson, Deputy Conservator of Forests, in charge 
of the Orissa Division and of the Argiil Sub- Division of that Division 
who will, as a temporary measure, hold charge of the Khorda Sub- 
division, in addition to his other duties, during the absence, on 
leave, of Mr. Slane, or until further orders. 

Juw, 1891. — Mr. A. H. Mee is nominated, under section :16 
of the Forest Department Code, ns a candidate for appointment 
under section 35, ii (a), a Sub-Assistant Conservator of Forests, 


third grade, in Bengal. ^ ... 

Ath June, 1891,->Mr. H. H. Davis. Deputy Conwirvator of 
Forests, in charge of the Daijeeling and Teesta Forest Divisions, is 
allowed furlough to Europe for 20 months, under the provisions of 
Chapter XIII of the Civil Service Regulations, with effect from 
the 4th May, 1891, on being relieved of his duties by Mr. H. H. 
Haines, Assistont Conservator of Forests, Wansferred from the 
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Working Placi DiTision. Mr. Baidm will hold charge of the Dar- 
jeeling and Teeeta DlTieione until further ordere. 

Bth Jvntx 1891. — Mr. F. 0. HeuTey, , Aulatant Coneeryator of 
ForeiUi third grade, attached to. the Working Plana Diyiaion, ia 
promoted to the second grade of Aaaietant ConaervatorB. with effect 
from the 27th April 1891. 

9^ t/wfitf 1891. — Conaequent on the grant of three months 
privilege leave to Mr. W M. Green. Deputy Conservator of For- 
ests. the following temporary promotions are made with effect from 
the 9th May, 1891 : — 

Mr. C. A. O. Lilliugaton, Deputy Conservator of Forests, fourth 
grade, to officiate in the third grade of Deputy Conservators. 

Mr. It. Ij. Heinig, Assistant Conservator of Forests, first grade, to 
officiate in the fourth grade of Deputy Conservators. 

Mr. II. H. Haines. Assistant Conservator of Forests, second grade, 
to officiate in the first grade of Assistant Conservators. 

\hth June, 1891. — Mr. F. B. Manson. Deputy Conservator of 
Forests in charge of the Working Plana Division is granted three 
months* privilege leave, under Article 291 of the Civil Service 
Regulations, with effect from the 10th July, 1891, or such subse- 
quent date as he may avail himself of it. 

7th July 1891.-— Mr. H. D. D. French, AssistantConservator of Forests, 
in charge of the Singbhoom Forest Division, is granted three months 
privilege leave, under Article 277 of the Civil Service Regulations, 
with effect from 17th July 1891, or such subsequent date as he 
may avail himself of it. 

Mr. C. A. Q. Lillingstoii, Deputy Conservator of Forests, on return 
from special duty, is posted to the charge of the Singbhoom 
Forest Division. 

ff,— N. W. P. AND OuDH Gazette — 

\Bt June 1891. — No. 2357. — Mr. M. Hill, Assistant Conservator 
of Forests, in charge of the Gorakhpur Forest Division, privilege 
leave for three months, with effect from the 10th July 1891, 
or subsequent date. 

June 1891. — No. 2361. — Babu Raghunath Pathak, Sub- 
Assistant Conservator of Forests, attached to the Gorakhpur 
Forest Division, to hold charge of the Division, in addition 
to his own duties, during the absence on privilege leave of 
Mr. M. Hill, or until further orders. 

Srd June 1891.— Wo. 2401. — Mr. B. B. Osmaston, Officiating 
Deputy Conservator of Forests, 4th grade, on special duty, 
privilege leave for six weeks, with effect from the 20th May, 1891, 
or subsequent date. 

J^ih June 1891. — No. 2418. — Mr. £. L. Haslett, Forest Ranger, 
to be a Sub-Assistant Conservator of Forests, Srd grade, on 
Rs. 160 per mensem, on probation, and to be posted to Central 
Circle. 

\2ihJune 1891. — No. 2526. — Mr. L. Mercer, Officiating Deputy 
Ck>Dservator of Forests, in charge of the Sabaranpur Forest 
Division, privilege leave for three monthsy with effect from the 15tb 
June 1891 or subsequent date. 
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examination. 

iXHk JwM 1891.— JTo. 549.'— *The Hdn’bla tbe Lieiitenaiit* 
Governor and Chief CommiBsioner is pleased to declare the tinder- 
mentioned gentlemen to have passed the Departmental Kxamina- 
tibn of Junior Officers, held on the 20th April lb91 and following 
dajB, ill the suljeotB and by the standards specified below : 

V.— Eobest OmoBB. 

£an/f Hfifenw JSlyBtem, 

By the Higher Standard. 

Mr. A. P. Qrenfell, Assistant Conservator of Forests. 

Vemacvlar, 

By the Higher Standard. 

Mr. A. P. Grenfell, Assistant Conservator of Forests. 

' The 8th Jviy 1891. — No. 2951, — Mr. A. P. Grenfell, Assistant Con- 
servator of Forests, attached to the Jauusar Division, to the 
charge of the Saharanpur Division, during the absence on 
leave of Mr. L. Mercer, or until further orders. 

6. — Punjab Gazette. — 

Srd June 1891, — iTo, — Promofioa.— ^ln continuation of 

Notification No. 20.5, dated the 2()th May 1891, Ills Honor the 
Lieutenant-Governor is pleased to make the following temporary 
promotion with effect from the 26th February 1891 : — 

Mr. A. L Molntire, Officiating Deputy Conoservator of Froests 
4th Grade, to be Deputy Conservator of Forests, 4th Grade, sub. 
pro tempore, 

lOth June 1891, — No, 219, Notification, — Mr, G. 0. Minnl- 
ken, on return from duty in tbe Patiala State, resumed charge of 
tbe office of Deputy Conservator of Forests, Punjab, at Simla on 
the forenoon of the 20th April 1891. 

Srd July 1891, — No, 283, — Messrs. Q. S. Hart, Assistant Con- 
servator of Forests, and C. F. Bossiter, Sub-Assistant Conservator 
of Forests, respectively received and made overcharge of the 
Montgomery Forest Divison on tbe afternoon of the 8tb June 1891. 

No, 236, — Messrs. J. C. MoDonell, Deputy Conservator of Forests, 
and C. F. Bossiter, Sub-Assistant Conservator of Forests, respec- 
tively made over and assumed charge of the Jbelam Forest Division 
on the forenoon of the 11th June 1891. 

July 1891.^No. 239,^With reference to Punjab Govern- 
ment Notification No. 87, dated 3rd March 1891, Mr. J. E. 
Barrett, Assistant Conservator of Fdrests, reported his departure 
from Kardchi on the 16th of Blay 1891. 

7. ^Centbal Pbovinob GinrtB. — 

litk June mi,— No. SS^.-JUx, P. H. Caaitwbuok, iMi^t 
Conservator pf Forests, in charge of tbe Pra^ta-Oodavery Sub- 
division, in the Chanda l)istrlct» Is posted to Boandara as Forest 
Divisional OlBeer. 
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1^0. 3527, ^Vore&t Ranger Mahomed Sillamon, of the Chanda Forest 
Division, is appointed to hold charge of the Pranhita-Godavery 
Sub-division, vice Mr. Clutterbuok. 

30th June 3873, — Mr. L. A. W. Rind, Deputy 

Conservator of Forests, transferred to these Provinces by Govern- 
ment of India, Revenue and Agricultural Department, Notification 
No. 610-F, dated the 2Gth May 1891, reported his arrival at 
Nagpur on tlie forenoon of the 18th June 1891. 

Mr. Rind is posted to the Saugor Forest Division. 

g, — B urma Gazette. — 

QOth Mai/ 1801, — Xu. 00. — Mr. R. F. Lowis, Sub- Assistant Con- 
servator of Forests, is transferred from Pylnmana to the charge of 
the RevLMiiie siilxiivision, Mandalay Forest division, as a tempo- 
rary meaHure. 

JTo (Forests).— Consequent on the departure on furlough of 

Mr. H. Slade, Deputy Conservat<»r of Forests, the following tem- 
porary ])romntion8 are made, with cfTect from the 21at April 1891. 
Mr. T. A. Deputy Conservator, .3rd grade, to officiate 

as Deputy Conservator, 2iid grade. 

Mr. H. A. Hoghton, Deputy CJonsorvator, 4th grade, to officiate 
as Deputy Conservator, .3rd grade. 

4th June 1801, — Xo 111 — The following transfers are ordered : 
Mr. G. R. Long, Assistant Conservator of Forests, from Toungoo to 
Rangoon us Personal Assistant to tho Conservator of Forests, 
Pegu Circle. 

Mr. J. Messer, Assistant Conservator of Forests, from tlio Work- 
ing Plans division to the headrpiarters of thu Tharrawaddy 
division. 

19/7/ June 1891. — Xu.. 118 — The following temporary transfer is 
ordered Mr. F. A. O’liryen, Assistant Conservator of Forests, from 
Bhnmo to the oiiarge of tho Pyinmaiia Forest division during 
the absence of Mr. J. Copeland, on privilege leave, or until 
further oders. 

Xo. 119 — Under the provisions of Article 291 of tho Civil Service 
Regulations, privilege leave for fifty-four days is granted to 
Mr. J . Copeland, Deputy Conservator of Forests, with effect 
from thu date on which ho may avail himself of it. 

ISih ,1wie — Xo 185 — At the departmental examinations held 
at out-stations on the 1st and 2nd June 1891 the following 
officers passed tlie examination in the Burmese language by the 
standard : — 

Mr. W. T. T. Mollargg, Assistant Conservator of Forests. 

Mr. C. W. A. Bruce, Assistant Conservator of Forests. 

19th June 1891. — Xo 123 — The following promotion is ordered, 
with effect from the Ist June 1891 : — 

Mr. F. J. Branthwaite, Assistant Conservator of Forests, 2Dd grade, 
to be Assistant Conservator, let grade. 

June 1891. — Xo. 4— With reference to Revenue Department 
Notification No. Ill, dated the 4th instant, Mr. O. R. Long, 
Assistant Conservator of Forests, assumed charge of his duties 
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as Personal Assistant to the Conservator of Forestst on the 
forenoon of the 5th idem. 

No, 5--With reference to the notiBcation ab*)vo cited Mr. J. Messer, 
Assistant Conservator of Forests, joined the headquarters of the 
Tharrawaddy division on the afternoon (>f the 0th instant. 

2^fh June 1891. — No, 134. — The following transfem are ordered. 

Mr. C3. AV. A. Bruce, Assistant Conservator of Forests, from Taung- 
dwingyi to the charge of the Direction division, Mandalay and 
to be Personal Assistant to the Conservator of Forests, Upper 
Burma Circle. 

Mr. C. E. Muriel, Deputy Conservator of Forests, on being relieved 
by Mr. Bruce, from Mandalay to the charge of tho Chindwin 
division. 

I.s7 Juft/ — A<j. 141.— (Fobks'Js). —With reh‘rence to Foreign Depart- 
ment Notification No. 4, dated the 8th April 181)1, Mr. If. A. 
Hoghton, Deputy Conservator of Forests, on his retiini from 
8])ecial duty in Eastern Karcnni, is posted to the charge of the 
Toungoo F^orcst division. 

Nu, 142 (lA)Ufc:iTs). — Mr. F. AV. D. Tottenham, Assistant Conserva- 
tor of Forests, on being relieved by Mr. H. A. Hoghton of the 
charge of the Toungoo Forest division, is posted to Toungoo. 


9. — Assam GAzaiTK:— 

29^// Jftt// 1891 — A'o. 4595(5 — Privilege leave of absence for 
one month, under article 291 of tho Civil Service Kegulations, 
is granted to Mr. If. (5. Young, Assistant (’onservator of Forests 
Cachar Forest Division, with effect from the Ist Juno lOl, or 
the subsequent date on which he may avail himself of it. 

'tfh Jutu' 1891.-‘A^^ 4815(1. — Mr. (’. P. Fisher, Assistant 

Conservator of Forests, in charge of the AVorking Plan.s J>i vision, 
held charge of the (loalpara Forest Division, in addition to his 
own duties, from the 3rd to the 11th May 1891 (both days 
incliisivo). 

/j(h June 1891. — AAi. 4S16G. — Mr. D. P. Copeland, Deputy 

Conservator of Forests, in charge of the Kainrup Forest Division, 
is placed in charge of the Goalpara Forest Division, in a ddition 
to his own duties, during the absence on leave of Mr. A. J. Mein, 
or until further orders. 

otk June 1891.— AAi. 4817G.—Mr. D. P. Copeland, Deputy 

Conservator of Forests, received charge of the Goalpara Forest 
Division from Mr. C. P. Fisher, Assistant Conservator of Forests, 
on the afternoon of the 11th May 1891. 

12th June 1891.r-iYo. 5098G.— Furlough for one year, under 

article 340 (a) of the Civil Service Kegnlations, is granted to 
Mr. A. J. Mein, Deputy Conservator of Forests, Goalpara, with 
effect from 7th May 1891. 

2nd July 1891.— iFb. 5493G.— Mr, C. P. Fisher, , Assistant 
Conservator of Forests, mode over charge of the Working Plans 
Division to Mr J. T, Jellioo^ Officiating Conservator of Forest^ 
Assam, on the afternoon of the 13th June 1891. 
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10.—MTBORB BTAVB OaBBTTB.— 

Snd March 1891.— iTo. 420.— In Noti6oati(m No. 399, dated 
the 11th February 1891, oanoelling the unezpired portion of 
the privilege leave granted to Mr. E. P. Lovery, Officiating 
Superintendent ofForeets, Shimoga Diatriot, for ** 17 days,"* 
insert " 10 days.” 

Vlth March 1891.— iTb. 442.— Mr. 0. E. Bioketts is appointed a 
Probationer in the Mysore Forest Department with effect from 
the 2lBt February 18^. 

18^ April 1891. — No, 23, — Mr. B. Srinivasa Bao, Sub-Assis- 
tant Conservator of Forests, Tumkur District, has been granted 
casual leave of absence for 6 days under the terms of Proceedings 
No. 7140-71—200, dated 5th February 1889, with effect from 
the 26th March 1891. 

8th May 1891. — No, 64. — Messrs. Hira Singh, C. Appaiya 
and Rama Bao, Mysore Students in the Dehra Dun College, 
having completed their course^ are appointed Forest Probationers 
on a salary of Bs. 100 each per mensem with effect from 1st 
April 1891, and are posted as follows : — 

Mr. Hira Singh to be attached to the Office of the Inspector 
General of Forests at Bangalore. 

Mr. G, Appaiya to be attached to the Mysore Forest Office. 

Mr. Rama Bao to be attached to the Shimoga Forest Office. 

\iih June 1891. — No, 129. — Under the terms of Proceedings 
No. 7140 71— 200, dated 5th February 1889, Mr. Y. Sitar, 
amaiya, Assistant Conservator of Forests, Kadur District, was 
granted 8 days’ casual leave of absence with effect from the 
2l8t May 1891. 
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1. -*0azbttb of India.— 

J^o. 739 26^A. June 1891. — Mr. J. T. Jellicoe, Deputy Cooser- 

VAtor of ForestSf Second (Officiutitig First) (IradCi and Officiating 
Conservator, Third Grade, Aaaam, la confirmed in the First Grade 
of Deputy Conservators, with effect from 2fith Feiiruary, 1891. 

23rt/ July^ 1801. uVo. 837 J ^\ — With effect from the 10th 
July 1891, Mr. W. E. D’Arcy, Assistant Inspector-General of Forests 
and Superintendent of Working Plans, is appointed an Officiating 
Conservator of Forests of the 3rd Grade under the Government of 
the North-Western Provinces and Oudh. 

Mr. J. L. Pigot, Deputy Conservator of Forests, 4th Grade, 
mh, jtro tem.y Punjab, is appointed to be Assistant Inspector-General 
of Forests and Superintendent of Working-Plans. 

27M Juli/f 1891. Xn, 853 F . — The services of Mr, J. C. McDonell, 
Deputy Conservator of Forests, let Grade, Punjab, are placed at the 
disposal of the Foreign Department, with pflect from the llth June, 
1891, for employment iu the Kashmir State. 

2. — Madras Gazette. — 

26fA June 1891 Xa, 274. — Mr. C. G. Douglas, Deputy Conserva- 
tor of Forests, First Grade, and Examiner of Forest Accounts, pri- 
vilege leave for one month from or after the 4th July 1891, under 
article 291 of the Civil Service Itegulations. 

June 1891. rronwiionA, — In consequence of tho resignation 
of Mr. M. H. Tweedie, Forest Hanger, Tiiird Ciass, Ganjam District, 
the following promotions or ordered in the cUss of Hangers of the 
Northern Circle : — 

To he Rantjei^ Third C/a^i« — 

Mr. M. Callauan, Hanger, Fourth CLiss, cf the Godavari District. 

To he Ranyer, Fourth (Jlme — 

Mr. W. H. McCay, Hanger, Fifth Class, of the Ganjam District. 
To he Ranker Fifth on jtrofHitiont limited to one year^ pending 

th^ pamng of the Dejxirtmental Teat. 

S. Eggia Narayana Shastri, Acting Hanger, Fifth Class, Anantapur. 
To proceed to Cuddapah on the return of Hanger Balaji Sing from leave. 

26th June 1891. Leave — To Mr, E. C. M. Mascurenhas, Ranger, 
Fifth Grade, North Malabar, under article 291 of the Civil Service 
Regulations, for one month and twenty days from date of relief. 

\st July 1891. No, 294. — Mr. J. W. Cherry, Acting Conservator 
of Forests, Second Oradci to aot as Conservator of Forest, First Grade 
during the absence of Colonel Campbell-Walker on leave, or until 
farther orders ; and to be in charge of the Southern Circle. 

No. 295.— Mr. £. D. M. Hooper, Acting Deputy Conservator of 
Forests, First Grade, to aot as Conservator of Forest^ Seoond Grade, 
until farther orders ; and to be in charge of the Northern Circle. 
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3rrf July 1891. No, 296. — Mr. A. W. C. Stanbrough, Deputy 
Conservator of Forests, Third Grade, to aot as Examiner of Forest 
Aooounts during the absenoe of Mr. 0. G. Douglas on leave, or untih 
further orders. 

No, 297. — Mr* C. J. Wouters^ Sub-Assistant Conservator of 
Forests, Second Glass, to act as District Forest Officer, South Arcot, 
viot Mr. Stanbrough on other duty or until further orders. 

10^4 July 1891. No, 313. — Mr. T. P. Peake, Assistant Conserva- 
tor of Forests, First Grade, and acting Deputy Conservator of Forests, 
Fourth Grade, to act as Deputy Conservator of Forests, Third Grade, 
during the absence of Mr. Brasier on furlough, or until further orders. 

^th July 1891. Tranafer, — V. S. Gurunatha Pillai, Sub- Assistant 
Conservator, Second Grade, from North Coimbatore to Tinnevelley. 

Ooiacamwul^ July 1G<// 1891. No, 316. — Mr. P. M. Lushiugton, 
District Forest Officer, Kurnool, privilege leave for three mouths from 
or after 20th July 1891, under article 291 of the Civil Service 
Begulations. 

17/A July 1891. No, 318. — Mr. C. Somers Smith, Assistant 
Conservator of Forests, Madras, has been granted by the Right Honour- 
able the Secretary of State for India an eztention of two mouths’ ex- 
traordinary leave on medical certificate without pay in continuation of 
the leave notified at page 470, Part I of the Fort St, Ueorgt Gazette, 
dated 26th May 1891. 

2^thJ^t/y 1891. Morgan, Mr. R. W, Deputy Conservator, 2nd 
Grade, promoted to Deputy Conservator, 1st Grade, Acting — Date of 
Mr. Feet’s handing over charge. 

Hadfield, Mr. G. Deputy Conservator, 3rd grade, promoted to 
Deputy Conservator, 2nd Grade, Aoting^Date of Mr. Feet’s handing 
over charge. 

Battie, Mr. J. S., Acting Deputy Conservator, 4th Grade, promoted 
to Deputy Conservator, 3rd Grade, Acting- Date of Mr. Feet’s handing 
over charge. 

Lodge, Mr. F. A., Assistant Conservator, 1st Grade, promoted to 
Deputy (/onservator, 4th Grade, Acting — Date of Mr. Feet’s handing 
over oliarge, 

30M July 1891. — Ranger Mr. G. W. Thompson will be considered 
to have acted as Sub-Assistant Conservator, Second Grade, during 
Mr. Howell’s absence on privilege leave from 8th November 1890 to 7th 
January ]891 inclusive. 

Office of Conservator of Forests, S.C., 

^\et July 1891. — The following transfers are ordered : ^Bangers. 

Mr. H. J. McLaughlin from Cuddapah to Godavari — To proceed 
at once. 

Mr. M. Callanan from Godavari to Cuddapah. 

\ef Augmt 1891.^The Board of Revenue (Land Revenue) has 
granted one month’s privilege leave, under article 291 of the Civil 
Service Regulations, to M. R. By. T. M. Nallasami Nayudu Oaru, 
District Forest Officer, Anantapur. 

3. — BoiMnAT Gazette.— 

\Zth July 1891. No, 2475. — Mr. H. Main waring, Deputy Con- 
servator of Forests, has been allowed by Her Majesty’s Secretary of 
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StAte for India an extension of leave on medical certificate for six 
months. 

July 1891. AT). 4881. — In exercise of the power conferred 
by Section 70 of the Indian Forest Act, Nc. VII of 1878, the Governor 
in Council is pleased to direct that in lieu of the fines fixed by Section 
12 of the Cattle-trespass Act, 1871, there shall be levied in the Thane 
District, on and after the let August 1891, in respect of cattle trespas- 
sing in a reserved forest nr in any portion of a protected forest which 
has been lawfully closed to gracing and impounded under Section 69 
of the Indian Forest Act, fines at the following rates, viz : — 

For each buffalo ... ... ... One rupee. 

For each horse, mare, gelding, pony, colt, filly, bull, 

bullock, cow, or heifer ... ... Eight annas. 

For each calf, ass, pig, ram, ewe, sheep, lamb, goat or kid Four annas. 

20^// July 1891. No. 4921 — His Excellency the Governor in 
Council is pleased to make the following appointments with effect from 
the date of retirement of Colonel «l. G. McUae, and subject to any modi- 
fications that may be necessary on receipt of final orders on the corres- 
pondence referred to in Government llesolution, Revenue Department, 
No. 31 IT), dated 6th May 1801 : — 

Mr. J. L. Laird MacGregor to be Second Grade Conservator of 
Forests. 

Mr. W. S. Hexton to be Third Grade Conservator of Forests. 

Mr. R. C. Wroughton to be First Grade Deputy Conservator 
of Forests. 

Mr. H. Main waring to be Second Grade Deputy Conservator of 
Forests. 

Mr. W. A, Talbot to be Third Grade Deputy Conservator of 
Forests. 

Mr. H. W. Keys to be Fourth Grade Deputy Conservator of 
Forests. 

Mr. R. P. Ryan to be First Grade Assistant Conservator of Forests. 

24/A July 1891. No. 5084. — His Excellency the Governor in 
Council is pleased to make the following appointments : — 

Mr. W. A. Wallinger to act as Divisional Forest Officer, Panch 
Mahals, during the absence of Mr. H. W. Keys on privilege 
leave, or pending further orders. 

Mr. Krishnaji Babaji Phadke to act as Sub- Assistant Conservator 
of Forests, Third Grade, and to hold charge of the Sub-Division 
Office at Nasik, vke Mr. Wallinger, or pending further orders. 

No 2631. — Mr. H. W. Keys, Deputy Conservator of Forests, 
Fourth Grade, and Divisional Forest Officer, Panch Mahals, is allowed 
privilege leave of absence for three months. 

4. — Bengal Gazette. — 

Sth July, 1891.— Babn Kedar Nath Mozumdar, Forest Banger, 
fourth grade, is appointed to officiate as a Sub-Assistant Conservator of 
Forests, third grade, with effect from the 13th April, 1891, during the 
Absence, on leave, of Babu Shama Churn Chuck erbutty, Sub-Assistant 
Conservator, or until further orders, and is posted to the charge of the 
Angul Division in Orissa. 
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Wth Jult/t 1891.— Under the provieione of Article 369 of the 
Civil Service RegulationB, nine month’s leave on medical certificate 
out of India is granted to Mr. M. S. Fowler, Deputy Conservator of 
Forests, with effect from the 29th June, 1891. 

21st Jufy 1891. — Consequent on the grant of nine months’ 
leave on medical certificate out of India to Mr. M. S. Fowler, Deputy 
Conservator of Forests, 4th grade, the following temporary promotions 
are made with effect from the 2nd July, 1891, and until further 
orders : — 

Mr. H. D. D. French, Assistant Conservator, 2nd grade, and 
Officiating Assistant Conservator, 1st grade, to officiate in the 4th 
grade of Deputy Conservators. 

Mr. W. H. Lovegrove, Assistant Conservator, 2nd grade, to 
officiate in the 1st grade of Assistant Conservators. 

Jult/y 1891. — Examination leave for three months, under 
the provisions of section 57 of the Forest Department Code is grant- 
ed to Mr. F. C. Henvey, Assistant Conservator of Forests, with effect 
from the Ist August, 1891, or such subsequent date as he may avail 
himself of it. 

24^A Jvlpt 1891. — In the notification, dated the 11th July, 
1891, published at page 681, Part 1, of the Calcutta Gazette^ dated 
the 15th idem, granting Mr. M S. Fowler, Deputy Conservator of 
Forests, nine months’ leave on medical certificate out of India with 
effect from the 29th June last, for Article 369 ” read ** Article 343.” 

27f/E July^ 1891. — In supersession of the orders contained in 
the notification, dated the 7th July 1891, published at page 668, 
Part I, of the Calcutta (/aictte of the 8th idem, Mr. II. D. D. French, 
Assistant Conservator of Forests, in charge of the Singbhoom Forest 
Division, is granted 2 months and 29 days’ privilege leave, under 
Article 291 of the Civil Service Regulations, with effect from the 14th 
July, 1891. 

Mr. C. A. G. Lilliiigston, Deputy Conservator of Forests, on return 
from special duty, is. posted to the charge of the Singbhoom Forest 
Division. 

2Sth Julyt 1891.— -The following transfers and postings of officers 
are hereby ordered : — 

Mr. R. IJ. M. Ellis, Deputy Conservator of Forests, from the charge 
of the Sunderbans Forest Division to that of the Chittagong Forest 
Division. 

Mr. B. L. Heinig, Officiating Deputy Conservator of Forests, from 
the charge of the Chittagong Forest Division to that of the Sunderbans 
Forest Division. 

5 . — 17 , W. P. AND OuDn Gasettn. — 

lO^/i July 1891. No. 2998. — With effect from the 20th April 
1891, Mr. A. P. Grenfell, Assistant Conservator of Forests 3rd grade, 
North-Western Provinces and Oudh, to be Assistant Conservators of 
Forests, 2nd grade. 

July 1891. No, 3039.— In this Department Notification 
No. 2284, dated 27th May 1891, notifying reversions of certain forest 
officers consequent on the return from furlough of Mr. A. Smythiei, 
for “ 25th November ” read 14th November.” 
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— With effect from the 26th February 
1891, to fill an existing vacancy, Mr. E, McA. Moir, Deputy Conserva- 
tor of Forests, 2iid grade, to officiate as Deputy Conservator of Forests, 
Ist grade, until further orders. 

15^4 Jvly 1891. —yiTf). 3139 — Pandit Eoshavanand, Forest, 
Banger, to be Sub-Assistant Conservator of Forests, 2ud grade, on 

200 per mensem, in the Oiidh Circle, but to remain on deputation 
in the School Circle till further orders. 

No, 3143. — Lala Har Sarup I, Forest Ranger, to be a Sub- Assistant 
Conservator of Forests, 2ud grade, ou Ra. 200 per mensem, and to be* 
posted to the Ondh Circle. 

17^4 1 891. — iVb. 3184. — Mr. S. Eardley Wilmot, Officiating 

Conservator of Forests from the Cenfra) to the Oudh Circle. 

Ylih July 1S91 . — No 3171. — With effect from the Ist May 1891, 
the date on which Mr. £. P. Dansoy was appointed to be Conservator 
of Forests, 3rd grade, Bengal — 

Mr. N. Hearle, Deputy Conservator of Forests, 4th grade, to be 
Deputy Conservator of Forests, 3rd grade, but to continue to officiate 
as Deputy Conservator of Forests, 2nd grade ; 

Mr. A. G. Hobart- Hampden, Assistant Conservator of Forests, Ist 
grade, to be Deputy Conservator of Forests, 4tli grade, but to continue 
to officiate as Deputy Conservator of Forests, 3rd grade ; 

Mr. M. Hill, Assistant Conservator of Forests, 2ud grade, to be 
Assistant Conservator of Forests, lat grade, but to continue to officiate 
as Deputy Conservator of Forests, 4tb grade. 

17t4 1691. — No 3188. — Mr. S. Eardley -Wilmot, Officiating 

Conservator of Forests, Oudh Circle, to be on special duty in the Lande- 
downe Forests, with effect from the date on which he makes over charge 
of the Oudh Circle to Mr. W. Shakespear. 

28t4 July 1891. No, — 3343, — With effect from the 1st July 1891, 
the date on which Mr. L. Mercer, Officiating Deputy Conservator <ff 
Forests, 4th grade, proceeded on'privilege leave — 

Mr. B. B. Osmaston, Offioiating Assistant Conservator of Foreite, 
1st grade, to officiate as Deputy Conservator of Forests, 4th grade. 

6.<-Pt7NJABGAZETTE. — 


10«4 July 1891. — No. 265 B , — Six month’s special leave on urgent 
private affairs, under Article 348 of the Civil Servioe Regulations, is 
granted to Mr. 6. S. Hart, Assistant Conservator of Forests, Lahore 
Division, with effect from let August 1891, or from such subsequent 
date as he may avail himself of it. 

21se July 1891.— ilTo. 251.— Mr. C. P. Fisher, Assistant 
Conservator of Forests, on transfer from Assam, joined the 
Punjab Forest Department at Lahore on the afternoon of the 20th 
June, 1891. ^ , , , , 

23rd July 1891.— iFo. 338 iSf.— F. 0. Lemarohand and J. L. 
Pigot, Deputy ConservsJtors of Forests, respectively received 
and made over charge of the Kulu Forest Division on the forenoon of 
the 26th June 1891. ^ 

No. 339 A— With reference to Punjab Government Hoti- 
floation No. 338a, dated 23rd July 1891, the servloes of Mr. J. 1. 
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Pigot, Deputy Conservator of Forests, 4tb Grade, $uh^ pro are 
placed at the disposal of the Government of India, in the Revenue and 
Agricultural Department, with effect from the forenoon of the 26th 
June 1 891. 

28</t July 1891. — No, 269. — Mr. C. P. Fisher, .\SBi8tant 
Conservator of Forests, on transfer from Lahore, assumed 
charge of the Kiilii Forest Division on the afternoon of the 8th July 
1891, relieving Mr. F. 0. Lemarchand, Deputy Conservator of ForestB, 
transferred. 

7. — Central Provinces Gazette. — 

^thJuLy 1891. No 4137. — Mr. A. M. F. Caccia, Assistant Con- 
servator of Forests, Saugor Forest Division, is transferred to the 
Narsinghpur Forest Division. 

No. 4138. — With reference to Notification No. 3873, dated the 
30th ultimo, Mr. L. A. W. Kind, Deputy Conservator of Forests, 
assumed charge of the Saiigor Forest Division from Mr. A.M. F. Caccia, 
Assistant Conservator of Forests, on the forenoon of the 26th idem. 

No, 4165, The following officers have passed. — 

In Revenue and Forest Law, 

Mr. y. S. Menzies, Assistant Conservator. 

In Forest Law, 

Mr. N« C. McLeod, Sub-Assistant Conservator. 

July No, 4214. — The following Officers of the Forest Depart- 
ment have passed the prescribed examination in Hindustani, as shown 
below : — 

By the Higher Standard, 

Mr. A. M. F. Caccia, Assistant Conservator. 

By the Lower Standard 
Mr. N. C. McLeod, Sub-Assistant Conservator. 

16tA July, No. 4326.— Special leave for six months, under Article 
348 of the Civil Service Regulations, is granted to Colonel G. J. van 
Someren, Conservator of Forests, Northern Circle, Central Provinces, 
with effect from the 17th instant or the subsequent date on which he 
may avail himself of it. 

No, 4327.— With the sanction of the Government of India, Mr. B. 
H. £. Thompson, Conservator of Forests, Southern Circle, Central Pro- 
vinces, is appointed to bold charge temporarily and until further orderly 
of the office of Conservator of Forests, Northern Circle, Central Provin- 
ces, in addition to his own duties. 

No. 4328.— The services of Mr. G. H. Foster, Deputy Conservator 
of Forests, Nimar, are placed at the disposal of the Chief Commissioner 
of Coorg. 

No. 4333. — Mr. Chunder Kumar Cbatterji, Sub-Assislant Conser- 
vator of Forests, Narsinghpur, availed hlmsel( on the forenoon of the 6th 
bstanti of the three months* leave on medical certificate granted him 



EXTRACTS OFFICIAL GAZETTES. 


zv 


by Noti6oation No. 3564. dated the 16th ultimo, making over charge of 
the Narsinghpur Forest Division to Mr. A. M. E Oaooia, Assistant 
Conservator. 

JITo. 4334. — Mr. L. A. W. Rind, Deputy Conservatur of Forests 
reported his arrival at Bombay, on return from leave, on the forenoon, 
of the 15th ultimo. 

Jvdy No. 4523. exercise of the Powers conferred by 
Section 124-A of Act XVIII of 1881 (the Central Provinces Land 
Revenue Act), the Chief Commissioner is pleased to frame the follow- 
ing Rules regarding the management of the forest lands in the Zamin- 
daris of the Hoshangabad and Chhindwara Districts : — 

I. ^No dahvfi or htwar cultivation will be permitted in tracts in 

which this is prohibited by the Deputy Commissioner. 

II. — In tracts which are specially reserved under the orders of the 

Deputy Commissioner, no timber may be out except by bis 
express permisaion. Such permission will be given in writing 
and will specify the character and amount of the timber to be 
out in each case. 

III. — In working the forests included in the tracts to which 

Rule II applies, Zamindars will carefully observe any in- 
trnotions issued by the Deputy Commissioner. 

IV. ^An account must be kept by the Zamindar of all timber out 

in forests to which Rules II applies . and all timber remov- 
ed from such forests must be covered by passes formally issued 
and registered under such detailed instructions as the Deputy 
Commissioner may issue. 

My 21ih No. 4607.— Mr. A. F. Gradon, Assistant Conservator of 
Forests, made over charge of the Bbandara Forest Division to the De- 
puty CommisBiouer of Bbandara on the forenoon of the 8th June, 1891. 

No 4608 —With reference to Notification No. 3526, dated the 
13th June 1891, Mr. P. H. Clutterbuok, Assistant Conservator of 
ForesU, made over charge of the Prauhita-Godavery Sub^iivision, In 
the Chanda District, to Forest Ranger Mahomed Sillamon on the fore- 
noon of the 5th idem, and assumed charge of the Bbandara Forest 
Division, from the Deputy Commissioner of Bbandara, on the alter- 

Doon of the lltb June, 1891. xt 

29tA My 1891.— 4632.— With reference to Notifications Nos. 

4326, and 4327 dated the 16tb instant, Colonel G. J. van Someren and 
Mr. R. H. E. Thompson respectively made over and Msumed charge of 
the office of Conservator of Forests, Northern Circle, Central Provinces, 
on the afternoon of the 25th idem. 


8.— Burma Gazette. — 

mMy 1891. No. 6-Witli reference to Bejenue 
Noti6oation*^No. 142 dated tte let inetMt, Mr. ^ F. L ^ ^ 
tenham, Aesietant Ooneerrator of Foreete, made . -Umm oV the 
Hoghtoii. ^puty Coneeryator of Foree^ reoe.red o^rge of, the 

Tonngoo dlvWon on the afternoon of the 26tb pep^rtment 

6rtJWyl891 No. 6.-With reference to Bevenue De^mmt 



ZVi BXTBACTB OFFICIAL GAZETTES. 

division from Mr. J. Copeland, Deputy Conservator of Forests, on the 
afternoon of the 2nd July 1891. 

iTo. 7 — Mr. .J Copeland availed himself of the privilege leave 
granted to him in Revenue Department Notification No. 119 dated 
the 16th Juno 1891, on the afternoon of 2nd July, 1891. 

9<A July No, 8. — With reference to Revemie Department Not- 
i6cation No. 134, dated the 24th June 1801, Mr. C. IV. A. Bruce, 
Assistant Conservator of Forests, received cLiirge of the Direction div- 
ision from Mr. C. E. Muriel, Deputy Conservator of Forests, on the 
afternoon of the 8th July 1891. 

%th July 1891, No, 7. — Under the provisions of Section 46 of the 
Burmah Forest Act, 1881, Inbalw^ in the Shwegyin district is notiBed 
as a station for the reception of drift timber. 

lO^A 1891 ATo. 8. — With reference to Revenue Department 
Notifications Nos, 129F and 129F., dated the 22nd June 1891, Mr. 
F. W. Thellusson, Deputy Conservator of Forests, made over, and Mr. 
F. J. Branthwaite, Assistant Conservator of Forests, received, charge 
of the Theyetmyo division on the afternoon of the 2nd instant. 

23rd July 1891. No, 161 — With reference to Rule 18 of the Rules 
under the Burma Forest Act, 1881, the Chief Commissioner, under 
the provisions of section 43 (y) of that Act, sanctions the sub- 
stitution of Inbalw^ for Shwegyin in the list of stations to which 
timber in transit shall be taken by those in charge of it for examination, 
or for the realization of any money payable to Government in respect 
thereof, or in order that any mark may be affixed thereto. 

No, 162 — In exeroise of the power conferred by section 37 (h) of 
the Burma Forest Act, 1881, the Chief Commissioner directs 
that the following words shall be added before the words ** other re- 
served trees ’* in the first clause of the conditions prescribed in Form • 
No. lY of the forms published in Revenue Department Notification 
No. 26, dated the 3rd July 1884, as amended by Revenue Department 
Notification No. 66, dated the 27th November 1884 : — 

Be. 

Thingan — 

in the Telamaing township of the Amherst district ... 16 
in the rest of the Tenssserim circle ... ... 26 

No, 168, — Under the provisions of clause (a) of section 35 
of the Burma Forest Act, 1881, the Chief Commissioner declares 
t^t, from the date of this notification, the undermentioned trees 
standing on land at the disposal of Government shall be reserved trees 
within the local limits specified 

Kadut, in the Tenasserim Forest circle. 


9. — Assam Gazette. — 

Ilk July 1891. — No, 6663(7. — Privilege leave of absence for two 
months under article 291 of the Civil Service Regulations is granted 
to Mr. H. G. Young, Assistant Conservator of Forests, Caohar Forest 
Division, in extention of the leave granted in Notification No. 4696G., 
dated the 29th May 1891. 

lOtA JaZy 1891.— ATo. 6777&.— Mr. J. C. Kelly, Sub-Assistant 
Conservator of Forests, received charge of the Nowgong Forest Division^ 
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Forest*, on the eftet* 

noon of 26th June 1891. 

Mf. T^i? "mt on the appointment of 

Mr. J. 1. Jelliooe as Ofliciating Oouaervator of Foresta. and the 
departure on furlough of Mr. A. J. Mpid, Deputy Conaerrator of 
roreBTOi AsBam, the following temporary promotioiiB are made. 

With eflFeot from the Ist May, 1891-* 

Mr. C. G. D. Fordyce, Deputy Conservator of ForeetB, Fourth 
Urade, to officiate in the Second Grade. 

With effect from the 7th May, 1891.— 

Mr. D. P. Copeland, Deputy Conservator of Forests, Fourth 
Grade, to officiate in the Third Grade. 

Mr. H, G. Young, Assistant Conservator of Forests, First Grade, 
to officiate aa Deputy (’ouaervator, Fourth Grade. 

17 th July No. 59716?. — Consequent on the appointment of Mr. 
J. T. Jellicoe as Offici*iting Conservator of Forests, and in modifioatlon 
of Notification No. 5786G., dated the 10th July 1891, Mr. C. O. D. 
Fordyce, Deputy Conservator of Forests, Fourth Grade, is appointed to 
offioicate as Deputy Conservator of Forests, First Grade, with effect 
from the let May, 1891. 

10. — Htdiradad Rrsidency Gazette.— 

9th July 1891. 196.— Mr. Bhnkhan, Officiating Sub-AsslBtant 
Conservator of Forests, Ellichpur Division, has been granted privilege 
leave for one month with effect from the 15th June 1891, or from the 
subsequent date on which he may avail himself of it. 

11— .Mysore State Gazette.— 

97ih June 1891.— The following promotions and appointment of 
Bangers are made 

J. I. Monterio, 2nd grade Banger, Sbimoga District to be Ist 
grade Banger on Be. 100. 

K. Krishna Rao, 3rd grade Banger, Mysore District, to be Snd 
grade Banger on Bs. 80. 

M. Srinivasa Bao, 4th grade Banger, Mysore District, trained at 
Dehra Forest School, to be 2nd grade Ranger, on Bs. 80. 

0. Srinivasa Bao, 4th grade Banger, Bangalore District, to be 3rd 
grade Ranger, on Bs. 70. 

Mr. W. R. L. King, 5th grade Banger, Kolar Distrlot^ to be 4th 
grade Ranger, on Bs, 60. 

H. Srinivasa Rao, 6th grade Banger, Mysore Distrlot trained at 
Debra Forest School, to be 4th grade Banger, on Bs. 60. 

K. Anantaramaiengar, trained at Dehra Forest School, to be 6th 
grade Ranger, on Us. 60 and posted to the Shimoga District 
All these to draw Horse Allowance of Bs. 15 per mensem. 




VI. B33ZTR-A.OTS, a-A.ZMTTBlS- 

1.— Gazette of India.— 

7tA Augwt, 1891 . — No 905 F. —The following temporary arntnge- 
ineiit id uitMle iii uondequenue of the df'parture on special leave for six 
aiODths of Colonel Q. J Van Sonn ren, Conservator of Forests, Northern 
|||rc1e, Central Provinces:— 

” Mr. R H E. Thonipdfin, OtBciating Conservator of Forests. Sonth- 
«rn Circle, Central Provinc^R, to hold charge of the Northern Ciicle 
in addition to his own duties, with <ffeot from the 26th July 1891, and 
.utatil further orders. 

lOth AwfiMix 1891.— Vo 916 F.— Mr A. Smythies, Deputy ConselP- 
vator of Forests, 3rd Grade, North Western Provinces and Ondh, is iijfi- 
pointed Deputy Director of the Forest School at Debra Dun, with tffeut 
from the 2nd July 1891. 

Mr. C. C. Rogers, Assistant Conservator of Forests, 1st Gradi, 
Bengal, and Officiating Instructor at the F'lrest School, at Dehra Dun, 
is confirmed in the latter uppoiutmem, with effect from the 26th Feb- 
ruary 1891. 

Mr. A F Gradoii, Assistant Conservator of Forests, 2nd Grade, 
Central Provinces, is appointed Instructor at the Forest School, Dehra 
Dun, with effect from the 16th June IH91 

mh 1891.— 926 F.— Mr J Nmbet, Deputy Conserva- 

tor of Forests, 2nd Grade, Burma, is appointed to officiate as a Conser- 
vator of the 3rd Grade, in charge of the Upper Burma Circle, during 
the absence on three months’ privilege leave of Mr. J. W. Oliver, Offi- 
ciating Srd Grade Conservator, with effect from 6th August 1891. 

mh An^U 1891.— ATo. 946 F— Mr. G. H. Foster, Deputy Con- 
servator 3rd (officiating 2iid) Grade, Central Provinces, is transfer-od 
to Coorg as Chief Forest Officer, with effect from the 14th August 189K 


2. — Madras Gazette, — 

IMk , Awnut 1891.— iHb. 360— Mr. Q. Homfray, AwistaDt Conser- 
vator of Forests, let Grade, hae been granted by the Right Honorable 
the Secretary of State for India an extension of six months lease on 
medical oertidoate in continuation of the lease notiBed at page 673, 
Part I, of the Fort St. George Oatetie dated 12^ August 1890. 

8^ A^t, 1891. 2V«w/«rs.-The following transfers at* 

Fhr^ Ranger Mr. Newman from Ganjam to Kureool. 

Ditto Arokiaeawmi Pillai from Kiirnool to Gaiyam. 
SluAuguO, 1891. Jxa«in«tw.n.-The foUowing offlcew has* 
pus(!d the D^SfrimenUl TSnt la Foreet Code and Aooonnte and Law, 

under para. 66 (a) and (6) ;— 

K. G. Subha Rao, Acting Pore^r. 

V. Ramaswami Beddi, Acting Forester. 

V. Menon, Volunteer Apprentice. 
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2oth Atigust 1891. — Ho 374. — ^The privilege leave for three months 
granted to Mr. P. M. Luehington, District Forest Officer, Kurnool, in 
Notification No. 316. Part I, of the Fort St George Gazette dated 2lBt 
July 1891, is hereby cancelled. 

No, 375. — Mr. H. T. D. Sweet, Assistant Conservator of Forests, 
Madras, has been granted by the Right Honorable the Secretary of State 
an extension of six luonths’ extraordinary leave on medical certificate 
without pay, in continuation of the leave notified at page 86, Part I, 
of the Fort St. (rei/rgc Gazette dated 10th February 1891. 

2Sth Auguet. — The undermentioned uillcer has passed the pres- 
cribed Examination in the Vernaculars. Mr. T. N. Hcarsey, Sub-Assis- 
tant Conservator of Forests, Telugu 3rd Class. 

^Otk August 1891. — No. 333. — In exorcise of the power conferred 
upon him by clauses (3) and (8), paragraph I, of the notification of the 
Government of India in the Homo Department, No. 518, dated 6th 
March 1879, as amended by the notification of the same Government, 
No. 2340, dated 2ud December 1890, the Right Honorable the Gov> 
emor in Council is pleased to exempt the following classes of persons 
from the operation of all prohibitions and directions contained in sections 
13 to 16 of the Indian Arms Act, 1878, other than those referring to 
cannon, articles designed for torpedo service, war-rockets and machinery 
for the manufacture of arms and ammuuitiou 
(4). Forest Department — 

All gazetted officers of the Forest Department, Forest Rangers and 
Foresters. 

3, — Bombay Gazette. — 

I'ltk August — Messrs. H. W. Keys, Deputy Conservator of 

Forests, and W. A. Wallinger, Sub-Assistant Conservator of Forests, 
respectively delivered over and received charge of the Divisional Forest 
Office, Paijch Mahals, on the 11th instant, in the afternoon. 

18eA August. — No. .5665. — Hie Excellency the Governor in Council 
is pleased to attach Mr. F. Gleadow, Deputy Conservator of Forests, to 
the office of the Conservator ot Forests, Northern Circle, on the return 
of Mr. R. C. Wroughton to duty, pending further orders. 

^Oth August 1891. — Messrs. W. A. Wallinger, Sub-Division Forest 
Officer, Nasik, and Krishnaji Babaji Phadke, respectively delivered over 
and received charge of the Sub-Division ITorest Office, Nasik, on the 
7th instant, after office hours. 

2lst August 7^.9/.— Mr. F. Gleadow, Deputy Conservator of For- 
ests, reported himself for duty to the Conservator of Forests, N. C., on 
the 18th instant, before office hours, and was attached to the Conser- 
vator’s office. 

Messrs. F. Gleadow and R. C. Wroughton, Deputy Gonaervators 
of Forests respectively delivered over and received charge of the 
Divisional Forest Office, Poona, on the 17th instant, after office hours. 

4. -— Bengal Gazette. — 

6th July 1891. — Consequent on the grant of 20 months’ 
furlough out of India to Mr. H. H. Davis, Deputy Conservator of 
Forests, first grade, with effect from the 4th May, 1891, the following 
temporary promotions are ordered from that date : — 
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Mr. R. H. M. Ellis, Officiating Deputy Conservator of Forests, 
nrst gtade, to coutiuue to officiate in that grade. 

Mr. G. A. Richardson, Deputy Conservator of Forests, third grade, 
to officiate in the second grade of Deputy Cnnsorvators. 

Mr. C. A. G. Lillingstoii, Deputy Conservator of Forests, fourth 
grade, to officiate in the third grade of Deputy Conservators. 

Mr. R. L. Heinig, AKhistant Conservator of Forests, Grst grade, 
to officiate in the fourth gi.uie of Deputy Conservators. 

Mr. H. 11. llaiiies, Absistant Consort ator ot Forests, second grade, 
to officiate in the first gra<lt» of Assistant Conservators. 

Consequent on the grant of three month’s privilege leave to Mr. W. 
M. Green, Deputy Conservator of Forests, with efloct from the 9th 
May, 1891, the following temporary promotions are ordered from that 
date : — 

Mr. M. S. Fowler, Deputy (Conservator of Forests, fourth grade, to 
officiate in the third grade of Deputy Conservators. 

Mr. H, D D. French, Offituating Assistant Conservator of Forests, 
first grade, to officiate in the fourth grade of Deputy Conservators. 

Mr. W. H. Lovegrove, Assistant Conservator of Forests, second 
grade, to officiate in the first grade of Assistant Conservators. 

Coiibeqiient on the giant of nine mouths' leave on medical certifi- 
cate out of India to Mr. M. S. Fowloi, Depntv (Conservator of Forests, 
fourth grade, with effect from the 2nd July, the following tempo- 
rary promotion is ordered from that date : — 

Mr. H. H. Humes, Otliciatiiig Assistant (Jousorvator of Forests, 
first grade, to officiate in the t'ourih grade of Deputy Conservators, 

The iiotificutious of this Department, dated the 9th June and 21st 
July, 1891, published at pages 5G7 and 713 of the Calcutta tiaictte^ 
.Parti, dated the 10th June and 22nd July, 1891, respectively, are 
hereby cancelled. 

f>.— W, PnOVINCBS AND OUDH GaZBTTE. — 

%th Augmt 1891.— i^o. 3844.— Mr. S. Kurd ley- Wil mot, Officiating 
Conservator of Forests, on return from special duty, resumed charge of 
the Oudh Circle from Mr. W. Shakespear on the forenoon of the 4th 
August 1891. 

12t/t A?<i/wsM891,— 3713.— Mr. E. L. Haslett, Suh-Assistant 
Conservator of Forests, Garhwal Forest Division, Central Circle, North- 
Western Provinces and Oudh, privilege leave from Gth to the 19tb July 
1891, both days inclusive. 

21«« Augu»t 1891.— A o. 3817.— Mr. A. P. Grenfell, Assistant Con- 
servator of Forests, Jaunsar Division, was attached to the Dehra Dan 
Division, with effect from the Ist January 1891. 

•6.— Punjab Gazette.— 

28rt Avgu»t 1891.— iTo. 302.-Measn. C. F. Kowltor, Sub-^is- 
tent CoDMrrator of Forest., and E. E Murray, Assietant Conseryator of 
Forests, respectively made over and assumed chaise of the Jhelum 
Forest Division on the forenoon of the 18 th August 1891. 
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2n<£ S^tember 1891. — iTo. 309. — Mr. L. Ginborne Smith, Deputy 
Conservator of Forests, and Personal Assistuit to the Conservator of 
Forests, Punjab, in charge of the Direction A vision, received charge of 
Montgomery Forest Division (in addition bis own duties) on the 
afternoon of the 8th August 1891 from Mr. O. S. Hart, Assistant Conser- 
vator of Forests, proceeding on 6 months’ special leave, granted in Punjab 
Government NotiBoatioii No. 267 S., dated 10th .July 1891. 

iTo. 310. — Mr. G. S. Hart, Assistant Conservator of Forests, and 
^dbu Fazal Din, Sub-Assistant Conservator of Forests, respectively 
made over and assumed charge of the Lahore Forest Division on the 
afternoon of the 8th August 1891. 

7. — Central Pbovinoeb Gazette. — 

29th July 1891. — ATo. 44.-^ForeBter let grade, No. 7, Tiratb 
Pershad, in the Saugor Forest Division, is promoted to be Forest 
Ranger, 6tb grade, sub. pro teni.t for one year, with effect from the 1st 
August 1891. 

I7th August 1891. — ATo. 5088. — With reference to NutiBoation No. 
4328, dated 16th ultimo, Mr. G. H. Foster, Deputy Conservator of 
Forests, Nimar Forest Division, made over ciiarge of his duties to the 
Deputy Commissioner, Nimar District, on the afternoon of the 27th idem. 

bth August 1891. — No. 4835. — Colonel G. J Van Someren reported 
his departure from Bombay on special leave, per S. S. Imperairix ” on 
the 3rd instant. 

8tA August 1891. — No, 4924. — Mr. N. C. McLeod, Probationary 
Sub-Assistant Conservator of Forests, is appointed to be Sub-Assistant 
Conservator of Forests, 3rd grade, with effect from the 1st April 1890. 

ll£/i Augwt,-^No. 4980. — Consequent on the departure on furlough 
of Mr. A. Watson, Assistant Conservator of Forests, Ist grade, sub. pro * 
tern., the following temporary promotions are ordered, with effect from 
the 1st April 1891 : — 

Mr. A. F. Qradon, Officiating Conservator, 1st grade, is appointed 
to be Assistant Conservator of Forests, let grade, sub. joro tern. 

Mr. M. Muttannah, Assistant Conservator, 2n>l grade, is appointed 
to officiate as Assistant Conservator of Forests, 1st grade. 

No, 4981. — Consequent on the death of Colonel H. C. P. Jarrett, 

V. 0., Deputy Conservator of Forests, Ist grade, the following permanent 
and temporary promotions are ordered, with effect from the 12th April 
1891 

Mr. W. P. Thomas, Deputy Conservator, 3rd (officiating 2nd) 
grade, is appointed to be Deputy Conservator of Forests, 2nd gi^e, 

Mr. £. Dobbs, Deputy Conservator, 4th (sub. pro tern. 3rd) grade, 
is Appointed to be Deputy Conservator of Forests, 3rd grade. 

Mr. G. F. Taylor, Assistant Conservator, Ist grade, in Berar, and 
Officiating Deputy Conservator. 3rd grade, is appointed to be Deputy 
Conservator of Forests, 4tb grade, but will continue to officiate as 
Deputy Conservator, 3rd grade. 

Mr. A. £. Lowrie, Assistant Conservator, 1st grade, sub.^o tern., 
and Officiating Deputy Conservator, 4th grade, is appointed to be 
Assistant Conservator of Forests, 1st grade. 

Mr. Q. F. Prevost, Deputy Conservator, 3rd grade, in Berar, 
appointed to officiate as Deputy Conservator of Forests, 2nd grade. 
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Mr. H. Moore, Deputy iJonaervator, 4th and Officiating grade, 
is appointed to be Depu-y Conservator of ForesU, 3rd grade, sub. 
pro Um, 

Mr. H. B. Anthony, JH etiiatant Conservator igt grade, and Deputy 
Conservator, 4th grade, lull, pro tfwt., is appointed to officiate as Deputy 
Conservator of Forests, 3rd grade. 

Mr. A. E. Lowrie, Assistant Conservator, Ist grade, and Officiating 
Deputy Conservator, 4tii grade, is appointed to be Deputy Conservator 
of Forests, 4tii grade, suit, pro 

Mr, A. F. Gradon, Assistant Conservator, Ist grade, sub. pro 
is appointed to officiate as Deputy Conservator of Forests, 4th grade. 

Mr. A. W, Blunt, Officiating Assistant (vunservator, Ist grade, is 
appointed to be Assistant Conservator, Ist grade, sub. pro tern. 

Mr. P. H. Clutterbuck, Assistant Conservator, 2ud grade is ap- 
pointed to officiate as Assistant Conservator, Ist grade. 

B. — Bubua Gazette.— 


August 1891. — No 163. — Under the provisions of section 4, 
siib-sectiun (2), of the Upper Burma Forest Regulation, 1887, the Chief 
Commissioner appoints the Deputy Conservator of Forests, Chindwin 
division, to be the Forest Officer to assist the Forest Settlement Officer 
in the enquiry prescribed by Chapter II of the Regulation in respect of 
the forest described in this department Notification No. 78, dated the 
11th April 1891. 

No, 164. — The following temporary and permanent promotions are 
ordered in the Forest Department : — 

(1) With effect from tlie 22nd March 1891 : 

Mr. J. Nisbet, Deputy Conservator, 2iid grade, to officiate 
as Deputy Conservator, Ist grade. 

(2) With effect from the 2lBt April 1891, consequent on the 

departure on furlough of Mr. H. Slade : 

Mr. E. S. Carr, Deputy Conservator, 3rd grade, to offici- 
ate as Deputy Conservator, 2ud grade. 

Mr. C. E. llobart-Hampden, Deputy Conservator, 4th 
grade, to offuiute as Deputy Conservator, 3rd grade. 

(3) With effect from the 4th May 1891 : 

Mr. T. U. Apliu, Deputy Conservator, 2nd grade, to offici- 
ate us Deputy Conservator, Ist grade. 

(4) With effect from the Ist June, the date on which he passed 

in Burmese by the higher standard : 

Mr. F. J. Bianthwaite, Assistant Conservator, 1st grade, 
to officiate as Deputy Conservator, 4th grade. 

<5) With effect from the 15th June, consequent on the transfer 

' of Mr. L. A. W. Rind to the Central Provincees ; 

Mr. C. W. Palmer, Deputy Conservator, 3rd grade, to be 
Deputy Conservator, 2nd grade. 

Mr. A. Weston, Deputy Conservator, 4th grade, to be 
Deputy Conservator, 3rd grade. 

Mr. G. Q. Corbett, Assistant Conservator, let grade, to be 
Deputy Conservator, 4th grade. 
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(6) With effect from 3rd July, consequent on the grant of privi- 
lege leave to Messrs. Thellusson and Copeland : 

Mr. H. B. Ward, Deputy Conservator, 3rd grade, to offi- 
ciate as Deputy Conservator. 2nd grade. 

Mr. C. £. Muriel, Deputy Conservator, 4th grade, to offici- 
ate as Deputy Conservator, 3rd grade. 

Mr. 0. Q. Corbett, Deputy Conservator, 4th grade, to 
officiate as Deputy Conservator, 3rd grade. 

^th August 1891. — No, 1G5. — Tke Chief Commissioner is pleased 
to direct that, with effect from the date of this notification, the East 
Salween and Attaran divisions of the Tenasserim Forest circle shall form 
one division to be called the Sal ween- Attaran division. The head-quarters 
of the division, from the 1st December to the 30th June, will be Kaw- 
karelk and from the Ist July to the 30th November, Moiilmein. 

No, 166. — Mr. T. A. Hauxwell, Deputy Conservator of Forests, is 
posted to the charge of the Salween- ttaran division. 

1th August 1891. — No, 167. — Under the provisions of Article 291 
of the Civil Service Regulations, privilege leave for three months is 
granted to Mr. J. W. Oliver, officiating Conservator of Forests, Upper 
3urma Circle, with eflcct from the date on which he may avail himself 
Of it. 

\2th August 1891. — No, 170. — Mr. R. F. Lowis, Sub- Assist ant 
Conservator of Forests, is transferred from Mandalay to the charge of 
the Revenue sub-division, Pyinmana Forest division. 

No. 171. — The following additional rule and amended form of 
report which have been sanctioned by the Chief Commissioner for in- 
corporation in the Directions for the £ado Timber Stations*' under the 
Burma Forest Act, 1881, are published for general information : — 

Rule 23 (a). — If at any time after the report of arrival of any * 
timber at Kado, the depdt peons or other Government official, have 
cause to suspect that any raft contains oris made up of stolen, defaced, 
or Bupermarked timber, or timber otherwise unlawfully obtained, a re- 
port of the fact shall be made at once to the Sub-divisional Officer in 
charge of Kado o^ in his absence to the head clerk, Kado station office 
who will further examine into the matter, and, if in his opinion the 
grounds for suspecting the logs be sufficient, be shall cause such raft or 
portion of raft suspected, to be broken up and the logs dragged on shore 
for further examination. The expense of this examination will be borne 
by the Importer if the raft is proved to have consisted in whole or in 
part of stolen, defaced, or supermarked logs ; otherwise it will be borne 
by the Government. 

Fcr the form of report appended to Form IV, attached to the 
Diiections the following form is substituted : — 

We, the undersigned depdt peons, beg to report that having 
examined the timber noted above to the best of our ability, we 
have found the number of logs to agree with those mentioned 
in this report and have numbered the same. We have fur- 
ther found that the marks on the logs, so far as we have been 
able to see those marks, correspond with the marks mentioned 
In this report. 

No. 173. — With reference to Rule 18 of the Rules under the 
Burma Forest Act, 1881, ‘the Chief Commissioner, under the provisions 



xzmoTB omouL gazhtib. 


m 


of seotion 43(^) of that Aot, sanotions thn additioa of Prome, TandooDi 
and Eyaiklat to the list of stations to whioh timber in transit shall be 
taken by those in oharge of it for examination, or for the realization of 
any money payable to Qovernment in respe^'t thereof, or in order that 
any mark may be affixed thereto. 

16th Augtist 1891.— iVb 174.— Mr. W. F. L. Tottenham, Assistant 
Conservator of Forests, is appointed to the charge of the Rangoon Forest 
Division during the absence of Mr. J. Nisbet, on deputation as Conser- 
vator of Forests, Upper Burma Circle, Mandalay, with effect from the 
afternoon of 3rd August 1801. 

20th August 169L— ATfi. 176.— Mr. E. A. 0*Bryen, Assistant Con- 
servator of Forests, on being relieved by Mr. Copeland, is transferred 
from the Pyinmana Forest division to Toungoo, as a temporary measure. 

9.— Assam Gazettk — 

31rt Jvly 1891 —No, 63950. -Mr. H. G. Young, Assistant Conwr- 
Tstor of Forests, STsiled himself of tho leave granted in Notification 
No. 4695G., dated the 29th May 1891, on the forenoon of tho 8th 
June 1891. 


10.— Hyderabad Residency Gazette.— 

13<A Auqwt 1891.— ilTo. 231.— With reforonoe to Baldmey 
Notification No. 178, doted the 26th June 1891, Mr. Bhukhan, Offioiot- 
ine Sub-Assistant Conservator of Forests, is placed in cha^ cf the 
Wun Forest Division during the absence of Mr. Mansukh Rai on privi- 
lege leave, or until further orders. 





VI.— Extracts from Official Gazettes, 

1. — Gazetts op India.— 

\2th Augmi 1891 . — No 926F. — Mr. J. Nisbet, Deputy Con- 
servator of Forests, 2iid grade, Burma, is appointed to officiate as a 
Conservator of the 3rd grade, in charge nf the Upper Burma Circle, 
during the absence on throe inoiithb* privilege leave of Mr. J. W* Oliver, 
Officiating 3rd Grade Conservator, Viiih effect from the 6th August 
1891. 

lO^A September 1891. — No. 1024-F. — With reference to the Noli 
fioatioiis of this Department, No. 621 >F., dated the 26th May, 1891, 
aud No 739 F., dated the 26th June 1891, Mr. J. T. Jellicoe, Officiat- 
ing Conservator of Forests, 3rd Grade, Assam, reverted his substantive 
appointment of Deputy Conservatni, Ist Grade, on the Ist September 
1891. 


Mr. J. McKee, Deputy Conservator of Forests, 2nd (officiating 
Ist) Grade, Coorg is appointed to officiate as a (yonservator of the 3rd 
Grade and to hold charge of the Assam Forest Cire'e, with effect from 
the let September 1691jand until further orders 

18^A September 1891.— ATo. 1038-F.— With reference to the Notl 
fication of this Department, No, 627-F., dated the let June last, a Con 
servatorship vacant on the Imperial List having been placed at the dis 
posal of the Goveniment of the North-Western Provinces and Oudh 
from the 10th July to the 3rd August 1891, Mr. W. Shakespear con- 
tinued to officiate as a Conservator, 3rd Grade, for that period, and re- 
verted to bn substantive appointment of Deputy Conservator, 2Qd 
Grade, on the 4th August 1891. 

23rd September 1891.— 1972— G-JA (fe The services of 
Mr. E. C. Cotes, First AsHistaiit to the Superintendent of the Indian 
Museum, are transferred to the Forest School at Dehra Dun for two 
months, with effect from 1st September 1891, 

2Ath September 1891.— ATo. 1,060 F.— With reference to the Notl- 
fication. of this Department. No. 994-V., dated the 20tli S^tember 
1889, and No. 905.F., dated the 7th August 1891, Colonel J. C. Dovoton, 
M.S.C., Conservator of Forests, let Grade, on return f^rom furlough, 
assumed charge of the Southern Circle in the Central Province, from 
Mr. R. H. E. Thompson on the forenoon of the 16th September loyi. 

29<A September 1891— JTo. l,10.-5-F— Cons^uent on the retli» 
ment from the service of Mr. C. J. Ponsonby. °®““TmcA 

Forest., l.t Grade, North Western Prov.nCM and Oudh, Mr. K Mc^ 
Molr, Deputy Conservator, 2nd (Officiating let) Grade Is confirmed in 
Ae Utter appointment, with effect from Utb February 1891. 
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2. — Madras Gazebtr- 


^rd StpUmher 1891. — The undermentioned offioere have passed 
the prescribed examination in Forest Law and Revenue. 


Name. 

Designation. 

Test. 

Date of passing. 

Mr. Claude du Pr6 
Thornton. 

Assistant Cuusor* 
vator of Forests, 
Third Grade. 

Forest Law 

20th July, 1891 .. 

Mr. A. B. Jackson... 

Do. 

do. 

Forest Revenue... 

20th and 21st July, 
ISOl. 

Mr. F. Foulkea 

Do. 

do. 

Do. 

Do. 

Mr. U. B. Bryant ... 

Do. 

do. 

Do. 

Do. 

Mr. R. McIntosh ... 

Do. 

do. 

Do. 

Do. 


lih September 1891. — No. 397. — Mr. C. E. Brasier, Deputy Con- 
servator of Forests, Madras, has been permitted by the Right Honor- 
able the Secretary of State for India to return to duty within the 
period of his leave. 

9«A September 1891. — Leave . — The Board of Revenue (Land Reve- 
nue) has granted one mouths' privilege leave, under article 29l of the 
Civil Service Regulations, to M. R Ry. V. Alwar Chetty Garu, Dis- 
trict Forest Officer of Kistna. 

Wth September 1891. — No. 392. — Mr. C. Somers Smith, Assistant 
Conservator of Forests, Madras, has been granted by the Right Honor- 
able the Secretary of State for India an extension of two months’ extra- 
ordinary leave on medical certificate, without pay, in continuation of 
the leave notified at page 753, Part I of the Fort St, George Gazette 
dated 2l8t July 1891. 

12^ September 1891. — Confirrnaiion. — Mr. A. M. Clay, Ranger, 
Fifth Grade, acting sub. pro tern , is confirmed in that grade. 

22nd September 1891. — Leave , — Ranger Mr. Noronha is granted 
15 days’ leave in extension of that notified at page 1080, Part II, of the 
Fort St, George Gazette dated 21bt July 1891. 

2ith September 1891 — No. 424. — 


Name. 

Present Grade. 

Grade to which 
promoted. 

Nature 
of pro- 
motion. 

With 

elfect 

from 

Mr. n. A. Gass... 

Mr. A. W. C. 
Stanbrough. 

Mr. F. A Lodge 

Deputy Conservator 
of Forests, Second 
Grade. 

Deputy Conservator 
of Forests, Third 
Grade. 

Assistant Conserva- 
tor of Forests, 
First Grade, aud 
Acting Deputy Con- 
servator, Fourth 
Grade. 

Deputy Conservator 
of Forests, First 
Grade. 

Deputy Conservator 
of Forests, Second 
Grade. 

Deputy Conservator 
of Forests, Third 
Grade. 

Acting 

Do. ... 

Do. ... 

7th July, 
1891. 

Do, ... 

Do. ... 
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28«A September 1891.— JVo. 420— Mr. II. H. Ward, Siib-Aasiatant 
Conaerviitor of Foreats, Seoond Clwa, Eurnool, t'j act aa Diatriot 
Foreat Officer, Godarari, vice .Mr. A. W. Luahington on leave, or until 
further orders. 

3. — Bombay Gazette. 

\bik Sepiernberj 1891. — Xo 6334 — Flis Ezcelleucy the QoTeriior 
in Couucii 18 pleased to a|ipuiiit Mr. 0 V to hold char^re of the 

Forest Division of Bel^aiim, on Mr Altirruy’s iopartiire on leave, in 
addition to his own Division, Dharvidr, poinlinj^ further orders. 

September 1891. -JVTo. 3367.— Mr. 11. P. llyan, Assistant Con- 
aervator of Forests, First Graile, and Dnisionul Forest Officer, Bijapur, 
is allowed privilege leave of .ibseuce for twenty days. 

2^th September 1S91 — JTo. 66.53 — His Excellency the Governor 
in Council is pleased to appoint Mr, G. A. Hight toehold charge of the 
Forest Division of Bijapur, in addition to his lown Division, Dh4rwdr, 
during the absence of Mr. U. P. Uyau uii privilege leave or pending 
further orders. 

4. — ‘Bengal Gazette. 

Tiu Wth September^ 1891. — Consequent on the confirmation of 
Mr. C. G. Rogers, Assistant Conservator of Forests, first grade, as 
Inspector at the Debra Forest School, the following promotion is 
ordered with effect from the 26th February 1S91 : — 

Mr. H, D. D. French, Assistant Conservator of Forests, second 
grade, and officiating Deputy Conservator of Forests, fourth grade, to 
Jbe Assistant Conservator of Forests, first grade ; but to continue to 
to officiate as Deputy Conservator of Forests, fourth grade, until further 
orders. 

Consequent on the grant of nine mouths' leave on medical certi- 
ficate out of India to Mr. M. S. Fowler, Deputy Conservator of Forests, 
fourth grade and officiating Deputy Conservator of Forests, third grade, 
with effect from the 2ud July 1891, the following temporary promotion 
is ordered from that date : — 

Mr. R. L. Heinig, Assistant Conservator of Forests, first grade, and 
Officiating Deputy Conservator of Forests, fourth grade, to officiate as 
Deputy Conservator of Forests, third grade. 

Consequent on the death of Mr. M. S. Fowler, Deputy Conservator 
of Forests, fourth grade, the following promotions are ordered with 
effect from the 31st July 1891 : — 

Mr. R. L. Heinig, Assistant Conservator of Forests, first grade, 
and officiating Deputy Conservator of Forests, third grade, to be Deputy 
Conservator of Forests, fourth grade ; but to continue to officiate as a 
Deputy Conservator of Forests, third grade, until further orders. * 

Mr H. H. Haines, Assistant Uouservator of Forests, second grade, 
and Officiating Deputy Consprvntor of Forests, fourth grade, to be 
Assistant Conservator of Forests, first grade, but to continue to officiate 
as Deputy Conservator of Forests, fourth grade, until fourth orders. 

Consequent on the return of Mr. W. M. Green, Deputy Conserva- 
tor of Forests, third grade, from the leave granted him in the notifioa- 
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tion, dated 24tb April 1891^ the following reverBione are ordered with 
effect from the 9th August 1891 : — 

Mr. R. L. Heinig, Officiating Deputy ConserFator of Forests, thirdi 
grade, to revert to his substantive appointment of Deputy Conservator 
of Forests, fourth grade. 

Mr. H. H. Haines, Officiating Deputy Conservator of Forests, 
fourth grade, to revert to his substantive appointment of Assistant 
Conservator of Forests, first grade. 

\fith September, 1891. — The following transfers and postings of 
officers are hereby ordered : — 

Mr. W. Green, Deputy Conservator of Forests, on return from 
the privilege leave granted him in the Notification of this Department, 
dated 24th April, 1891, to the charge of both the Jiilpigoree and Buza 
Divisions, until relieved of the latter by Mr. G. A. Richardson, Deputy 
Conservator of Forests. 

Babu Sreedhur Chuckerbutty, Sub-Assistant Gonservt.tor, on being 
relieved of the charge of the Julpigoree and Buza Divisions by Mr. 
Green, to the charge of the Pooree Division. 

Mr. G. A. Richardson, Deputy Conservator of Forests, on being 
relieved of the charge of the Pooree Division by Babu Sreedhur 
Chuckerbutty, to the charge of the Buza Division. 

Mr. E. E. Slane, Sub-Assistant Conservator, on return from the 
privilege leave granted him in the Notification of this Department, 
dated 31st May, 1891, is transferred to the Darjeeling Division. 

5, — North Western Provinces and Oudh Gazette. — 

2nd SfpUmber 1891. — iVb. 4171. — The undermentioned officer has 
been granted by Her Majesty’s Secretary of State for India oztension oi^ 
leave .* — 

Mr. C. Bagshawe, Conservator of Forests N.-W. Provinces, 12 
months furlough. V 

Wth September. — ATo. 4358, — Mr. B. B. Osmaston, Officiating 
Deputy Conservator of Forests, on special duty in connection with the 
preparation of working plans in the Central Circle, to the charge of the 
Ganges Forest Division, Central Circle, with effect from the afternoon 
of 27th June 1891, the date of his relieving Mr. A. Smythies. 

lith September \B0\, — ATo. 4420. — Mr. E. L, Haslett, Sub-Assis- 
tant Conservator of Forests, is attached to the Naini Tal Forest Division 
of the Central Circle from the Ist September to the 31st October 1891. 

23rd September 1891. — ATo. 4746. — Mr. F. B. Bryant, Deputy Con- 
servator of Forests, Naiiii Tsl Division, furlough out of India for one 
year, with effect from the let November 1891; or subsequent date. 

6. — Punjab Gazette. — 

9tA September 1891. — ATo. 318.— Mr. A. M. Reuther, Deputy Con- 
servator of Forests, on return from the three months’ privilege leave 
granted in Punjab Government Notification No. 127, dated the 2 let 
March 1891, received charge of the Haz4ra Division from Mr. E. R. 
Murray, Assistant Conservator of Forests, on the forenoon of the 7th 
August 1891. 
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\hth SepUniher 1891. — No, 329. — Tho furlough granted to Mr. 
E. Forreiit, Deputy Couaervator of Foreata, Punjab, by Notification 
No. 173, dated 14th June 1890, baa been extended by Her Majeaty’a 
Secretary of State for India tili the 30tb of November 1891. 

No. 331. — Mr. C. F. RoH^iter, Sub-AsNiatant Couaervator of Foreata, 
received charge of the Alongomery Diviai* ii from Mr.. L. Giaborne 
Smith, Deputy Conservator of Foreata, Direction Diviaiou, on the fore- 
noon of the 25th August 1891. 

7. — Central pRoviNCEa Gazette. — 

bth Avgwt 1891. — No, 48. — Syod AliinuLtaki, Forest, Ranger in 
the Jubbulpore Foreat Division, is granted two and half mouths’ privi- 
lege leave, with effect from tiie 10th instau, and availed himself of the 
•acne from that date. 

20fA Augvst 1891, — No. 49. — Mahomed Yaseen, Foreat Ranger 
3rd grade, of the Betul Foreat Division, is promoted to Foreat Ranger, 
2nd grade, with effect from the lat August 1891. 

Zrd Sfptemh€T,-^No, 6347. — Mr. W. P. Thomas, Deputy Couaer- 
Tator of Forests, 2nd grade, is appointed to officiate aa Deputy Conaer- 
vator of Forests, lat grade, with effect from the 12th April 1891, vtM 
Mr. F. B. Diokinaon. 

9th S^tember. — JYo. 6457. — Mr. A. M. F. Caccia, Aaaistant Con- 
servator of Foreata of the 3rd grade, is promoted to thp 2nd grade of 
Aaaiatant Conaervatora, with effect from the 13th July 1891. 

lOth SepUvnher, — No, 6506, — On bis return from the three months* 
leave on medical certificate granted him by Notification No, 3564, 
dated the 16th June last Mr. Chunder Kumar Chatteiji, Sub-Aasistant 
iConaervator of B’orests, is posted to the Hoahangabad Foireat Diviaiop. 

No, 6507. — Mr. Chunder Kumar Chatterji, Sub-Asaiatanc Conser- 
vator of Foieata, returned from leave ; and, wii^ reference to Notifica- 
tion No. 6506, dated the 10th instant, assumed charge of hia dutlea 
in the Hoahangabad Foreat Diviaion on the forenoon of the let idem- 

25£A September, — No. 6632. — Mr. G. U. Taylor, Deputy Conaerva- 
tdr of Foreata, whose aervices have been placed at the diapoaal of tM 
Chief Commissioner. Central Provinces, is posted to the charge of tfie 
Nimar Forest Diviaion. 

Mr. Taylor assumed charge of the Nimar Format Diviaion, from the 
Deputy Commiaaioner, on the forenoon of the 20th August 1B91. 

22nd Septenib€r,^No, 6798.— Colonel J. C. Doveton, Conaei^ 
tor of Foreata, Southern Circle, Central Provinces, reported hia arrival 
at Bombay, on return from furlough, on the 13th instant. 

Colonel Doveton assumed charge of the Southern Circle, from Mr. 
B. H. E. Thompson, Officiating Conservator of ForeatSi ou the forenoon 
of the l6lh idem. 

8. — Burma Gazette. — 

21thAiigwi\99\ JTo. 179.— The following promotions are or- 
dered:— .. 

With effiact fifom tho 29th April 1891 ; 

Mr. 0. R. Dun, Aaaiatant Conservator of Foreata, 3rd grad#, 
to be Aseistant Conservator, 2nd grade. 
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With effect from the let June 1891 : 

Mr. W. T. T. MoHarg, Assistant Conservatorof Forests, 8rd 
grade, to be Assistant Conservator, 2iid grade. 

No, 180. — In the exercise of the powers conferred by section 34 of 
the Upper Burma Forest Regulation, 1887, the Chief CommiMsioner 
directs that the following rule shall be added to the rules published in 
Revenue Department Notification No. 59, dated the 11th April 1889; — 
(16cf) The following rules are prescribed for the tapping of 
India-rubber trees in the Bhamo and Upper Chindwin 
districts ; — 

Trees may be tapped only during the months of December, 
January, February, and March. The roots the trees 
and the lowest part of the stem within 3 feet from the- 
Burface of the ground may not be tapped and no India- 
rubber trees may be felled, burnt, or lopped. The in 
oteions must be not less than 2 feet apart and must 
not exceed 1 foot in length and 4 inches in breadth. 

hth SepUmher 1891. — No, 198. — At the departmental examination 
held at Rangoon, and outstations on the 1st June 1891 the following 
officers passed the examination in Forest Law and Revenue .* — 

Mr. Joseph Messer, Assistant Conservator. 

Mr. W. T. T. McHarg, Assistant Conservator. 

Mr. £. M. Buchanan, Siih-Assistant Conservator. 

September 1891. — No, 13. — With reference to Revenue Depart- 
ment Notification No, 119 (Forests), dated the 16th June 1891, Mr. J. 
Copeland, Deputy Conservator of Forests, reported his return from 
privilege leave on the afternoon of the 27th August 1891, and received 
charge of the Pyinmana division from Mr. £ A. O'Bryou, Assistant 
Conservator of Forests, on the morning of the 28th August 1891. * 

7th S^tember 1891. — iTo, 2 — Consequent on the absorhtion of 
the Attaran into the East Salween division and to the appointment 
of Mr. T. A. Hauxwell, Deputy Conservator of Forests, to the charge 
of the New Salween, Attaran division, Mr. M. H. Ferrars, Deputy 
Conservator of Forests, made over and Mr. T. A. Hauxwell, Deputy 
Conservator of Forests, received charge of the Attaran portion of the 
Attaran and Agency division on the 4th September 1891. 

\7th Slumber, — No. 203. — Under the provisions of Article 291 
of the Civil Service Regulations ; privilege leave for SO days is granted 
to Mr. T. A. Hauxwell. Deputy Conservator of Forests, with effect 
from the date on which he may have availed himself of it. 

No. 204. — The following temporary promotions are ordered con- 
sequent on the promotion of Mr. J. Nisbet to officiate as a Conservator 
of Forests, 3rd grade, with effect from the 6th August 1891 : — 

Mr. C. W. Palmer, Deputy Conservator, 2nd grade, to officiate as 
Deputy Conservator, Ist grade. 

Mr. A. Weston, Deputy Censervator, 3rd grade, to officiate as 
Deputy Conservator, 2nd grade, 

Mr. H. Jackson, Deputy Conservator, 4th grade, to officiate as 
Deputy Conservator, 3rd grade. 

No. 204. — The following temporary promotion is ordered oonse- 
qnent on the return of Mr. J. Copeland, Deputy Conservator of 
Forests, from privilege leave, with effect from the 28th August 1891 
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Mr. H. Jackson, Deputy Conservator of Forests, 4th (officiating 
3rd) grade, to revert to his substAutive rank. 

2Zrd Sfptemher 1891. — iiTo. 3. — Mr T A. Hanzwell, Deputy Con- 
servator of Forests, made over, and Mr W. T McHarg, Assistant 
Conservator of Forests, received, charge of the Salween-Attaran divi- 
sion on the afternoon of the 22nd September 1891. 

9. — Abram Gazette. — 

Snd S^tember 1891.— JV"*/. 7485 The following is published 
for information : 

The undermentioned officer has been granted by Her Majesty's 
Secretary of State for Ip<lin permission to return to duty as advised in 
list dated the Slat July 1891. Mr. T. J. Campbell, Officiating Deputy 
Conservator of Forests, Assam. 

19fA September, — ATo. 8085 G, — On the Keport of the Centra 
Examination CoMimittee, the following officers have passed Exaniinatious. 

Mr. W. F. Lloyd. — Assamese Higher Standard, Forest Law and 
Land Revenue. 

Mr. J. C. Kelly. — Forest Law. 

18fA September 1891. — No, 8081 Mr. J. T. Jellicoo, Deputy 
Conservator of Forests, remains in charge, as a temporary measure, of 
the Working Plans Division from the 1st September 1891, the date on 
which he was relieved of the charge of the Assam Conservatorship. 

\Bth September 1891. — No. 8082 G. — Mr. H, G. Young, Assistant 
Conservator of Forests, on return from privilege leave, received charge 
of the Cachar Forest Division from Babu Tara Eisor Gupta, Sub- 
Assistant Conservator of Forests, on the forenoon of the 8th Septem- 
ber 1891. 

26th September 1891. — No. 8243G^. — Mr. J. T. Jell looe, Deputy 
Conservator of Forests in charge of the Working Plans Division, is 
placed in charge of the Darrang Forest Division. 

Mr. W. F. Lloyd, Assistant Conservator of Forests, Darrang 
Forest Division, on being relieved by Mr. Jellicoe, is placed in charge 
of the Working Plans Division. 

22th September 1891. — No. B277G. — With effect from the let of 
September 1891, in consequence of the reversion of Mr. J. T. Jellicoe 
to Deputy Conservator of Forests, First Grade, — 

Mr. C, G. D. Fordyce to officiate as Deputy Conservator, Third 
Grade. 

Mr. D. Copeland to revert to his substantive appointment of 
Deputy Conservator, Fourth Grade. 

Mr. W. F. Lloyd to officiate as Assistant Conservator, First Grade. 

10, — Mtborb State Gazette — 

Sth September 1891 — JTo, 240.— The duty on Tangadi bark in the 
Bangalore, Hassan, Mysore, Shinioga and Eadur Districts is raised as a 
tentative measure from Ks. 15 to Bs. 20 per cart-load with effect from 
the date the same has been enforced under the authority of the 
Inspector General of Forests. 

IBth Slumber 189l,-r-V. Narasimha Marti Rao, Clerk, Planta- 
tion Office, is appointed as Banger, 5th Grade, on Rs. 50 per mensem 
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vith effect from the 24th Jaiy 1891 aad is poited l)r duty in the 
Plantation Department. 

The following ohangea in the Forest Bangers are ordered with 
effect from the 11th instant . 

(1) Acting 6th Grade Banger Muddaiya is TOn6rmed in the ap* 

pointment and will be retained in the Plantation Department, ndi 
Erishnaswami Iyer, e 

(2) , Erishnaswami Iyer, 6th Grade Banr* *, Plantation Depart* 
ment, is transferred to Eadur, vice Abdul BahBlan, 6tl{ Grade Banger, 
degraded to the post of Forester. 
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1 . — Gazettb of India.— 

00^0^,^891. JTo 1140 F._Mr. G H. Tnylor, Deputy Con- 
Borvator of Forest^ Berar, ih tran^jferred f(. tho Central Provinces. 

XT OctohfT^ 1891.— iVb. 1167 -F.— Tm c.ii{)GtReBHion of previous 

Notificatums on the subject, and witli leference to paragraph 8 (a) 
Appendix I of the Cirr ilar Uesrlutioii of this Department,, No. 18- 
F., dated tiie 29Th July Inat, the following promotions and other chauLres 
have taken place in tlie cla'^a of Ooneervatora of Foroata, with effect 
from the 26th February 1891, and up to date : 


Appointments, and names 
of Officers holding 
them. 


Province 

or 

Circle. 


Promotions, Ac. 


CONSBBVATOnS. 


Ut 6radt~~-Pay Re, 1,600 

~( 4 ). 

1. Col. W. J. Seaton, ac. 

2. Col. J. C. Doveton, s a 


Southern Circle, 
Central Pro- 
vinces 


Capt. E. S. Wood ... 
S. Lieut. -Col. K. Bailey, 

E.I. 


4 . Mr. H. C. Hill 

2nd Grade— Pay Rt, 1,350 
-(5). 

1. Col. O. J. Vaa<Someren, 

M. a, Xe. I. 


Mr. G. Maun 
2. Mr. J. S. Gamble 


School Circle, 
North-Western 
Provinces 


On furlough since 22Dd Feby. 1889 


On furlough up to 15th September 
1801 ; returned to duty 16th idem. 
Retired 10th May 1881. 

On furlough since 24th March 1890. 
Promoted from 2nd grade on 26th 
February 1891. 

On furlough since 18th March 1891. 
Promoted from 2nd grade on 10th 
May 1691. 


Officiated in 1st grade np to 25th 
July 1891. On 6 monfh's special 
leave since 26th idem. 

Officiated in 1st grade np to 30th 
April 1891. Retired 1st May 1891. 

Absorbed from being a supernume- 
rary on 26th February 1891. Offi- 
ciating in Ist grade since 26th 
idem. 


8 . 


Mr. A. L. Home 


On furlough since 9th October 1800. 
Promoted from Srd grade on 26th 
February 1891. 
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Appointments, and names 
of Officers holding 
them. 

Province 

or 

Circle. 

Promotions, &c. 

4 . Mr. E. P. Popert 


Our furlough since 9th July 1800. 
Promoted from 3rd grade on 1st 
May 1891. 

6. Mr. W. R. Fisher ... 



On deputation to Cooper's Hill 
College since 1st November 1890. 
Promoted from 3rd grade on 10th 
May 1891. 

3rd Grude—Pay St, 1,100 



— (4). 

1. Mr. C. Bagshawe 


On furlough since 14th October 1890L 

2. Mr. R. H. C. Whittall 


Officiated in 2nd grade up to 14th 
March 1891. On furlough since 
J5th idem. 

3. Mr. E. P. Danscy ... 

Bengal 

Confini ed let May 1891. Officiat- 
ing in let grade from Ist idem. 

4 . Mr. J. W. Oliver ... 

Major C. T. Bingham 

Mr. K. H. £. Thompson 

Upper Burma... 

Tenasserim Cir* 
do, Burma ... 
Northern Cirde. 
Central Pro- 
vinces 

Coufiimed 10th May 1891. Officiat- 
ing in 1st grade from 10th idem. 
On 3 moutlis* privilege leave since 
6th Augnst 1891. 

Officiating from 7th July 1889. 

Officiating from 2nd Septr. 1891. 
Held charge of Northern and Sou- 
thern Circles from 26th July to 
J6th September 1891. 

Mr. S. £. VVilmot ... 
Mr. P. J. Carter 

Oudh 

Pegu Circle 
Burma 

Officiating from 11th April 1890. 

Officiating from 9th July 1890. 

Mr. F. B. Dickinson... 

Berar 

Officiating from 4th October 1890. 

Mr. A. K. Wild 

Punjab 

Officiating from 25tli March 1801, 

Mr. J. T. Jellicoe ... 

Officiated from Ist May to 3 Ist 
August 1891. 

Mr. W. Shakespear ... 

Mr. W. E. D’Arcy ... 

Central Circle, 
North-Western 
Provinces 

Officiated from Ist May to 3rd 
August 1891. 

Officiating from 10th July 1801. 

M. J. Nisbet 


Officiating from 6th August 1891 
(rtrf Mr. Oliver.) 

Mr. J. McKee 

Assam 

Officiating from Ist September 1801. 


2.^Madbab Gazette.— 


ZOih October, 1891.— JITo. 1210 /'.—The services of Mr. E. P. 
Popert Conservator of Forests, Burma, are, on his return from furlough 
placed at the disposal of the Government of Madras. 
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17th October^ 1891.— Mr. T. N. Ilearsey. Sub-Awistaut Conser- 
hia^*^a ^*^*^®*^** ** to Kurm ol, to rejoin at expiration of 

October, 1891— P. R. Kathuaanml Pillai. Foiest Ranger, 
Ganjam, is transferred to Godavari, to rejoin ut jn]tiratiou of his leave. 

2^rd October, 482— Mr. A. B. Jackson, Acting Dis- 

trict forest Officer, Bellary, to aetasDjHtncr Form Officer, Ananta- 
pur. 

ATo. 483. — M R. Ry. T. M. NallahHmi Naidu Gam, Acting District 
Forest Officer, Aniintapur, to act as Dihtnet Dorest Gilicer, Bellary. 

24^A October, 1891— iTn. 394. ^Under section 2 of the Madras 
Forest Act V of 1882, the Right H ^nomble the Governor in Council is 
pleased, in supersessiou of Notification No 370 piildished in the FoH 
St, George Gazette of the 13th instant, t»> empower xVl R. Ry. S. Brah- 
manandain Na^udn, Acting Taluk Saiisiitadar and Third class Magis- 
trate of Narsaruopet, in the District of Kistna, to try forest offenoes. 

24«A Ociot)er, 1891 —The Board of Revenue (Land Revenue) has 
g»nted fifteen days' privilege leave under article 291 iif the Civil Ser- 
vice Regulations to Mr. J. S. Battic, D^tnct Forest Officer, Ganjam. 

21th October, 1891. — ATo. — 478. — Mr. T. G. A. Gaudoin, Suh-Assist* 
ant Conservator, Second Grade, is uppontted to uc^ as District Forest 
Officer Anaiitapur, «luriiig the absence of T. M. Nallasami Naidu Qaru 
on privilege leave. 

3— Bombay Gazette — 


3rd October, 1891.— ATo. 3455. — In Hupersession of the orders con- 
tained in Government Notification No. 2S8G, dated 15th August, 1891, 
Mr. H. Murray, Defiury Conservator oi Forests, Fourth Grade, and 
Divisional Forest Officer, Belgaiini, is allowed privilege leave of absence 
for three iiionths from 9th October 1891. 

3rd Oc<o6er, 1891.— ATo. 6820.— His Excellency the Governor in 
[lonnoil is pleased to appoint Mr, F. Gleadow to act as Divisional Forest 
3fficer, Belganm, during the absence of Mr H. Murray on privilege 
leave, or pending fii it her orders. Government Notification, Revenue 
E>epartment, No. 6334 dated 15th September, 1891, is hereby cancelled. 

14tA October, 1891.-2^0, 7049— His Excellency the Governor in 
[Jouncil is pleased to appoint Mr. J. H. Clabby to do duty as Assistant 
E)eniaroation Officer under the Forest Demarcation Officer, Tbana, 

Mr. H. Murray, Deputy Conservator of Forests, who was granted 
three month'e privilege leave in Govenimeut Resolution No. 3455, dated 
Ird October 1891. delivered over charge of the Divisional Forest Officer 
BelgHum, to Mr. T. K. D. Bell, Assistant Conservator, on the 8th 

3oteher 1891, after office hours. . ^ 

Mr. F. Gleadow, Deputy Conservator, received charge of tbe omoe 
kon Mr. Bell on the afternoon ef the 13th rdem. * u a 

Mr. R. P. E^an, Aseietant Conservator of Forests, relmquiabed 
ihme of the BiJapur Divislonnl Forest Office on the forenoon of the 
md Mr. O. A. Bight, Deputy Coneerv.tor, took over 
I ef the eemo, on the eftimooo, of the 7th idem. 
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October^ 1891. — No, 7207. — ^Mr. W. A. Wallinger, acting 
DiviHional Forest Officer, Pauch Mahals, passed with credit an exami- 
nation in Mardthi according to the Higher Standard on the 14th 
instant. 

4. — Bengal Gazette. 

bth October^ 1891. — In supersession of the orders contained in 
the notification of this department, dated the 21st July 1891, two 
months’ examination leave, under the provisions of section 57 of the 
Forest Department Code, is granted to Mr. F. C. Henvey, Assistant 
Ooiiservator of Forests, with effect from the 4th September 1691. 

8«/t October^ 1891. — The following transfers of officers are 
ordered ; — 

Mr, K. Quinnell, Sub-Assistant Conservator of Forests, attached 
to the Sunderbuns Forest Division, to the charge of the Palamow 
Forest Division. 

Mr. J. C. Mendes, Sub-Assistant Conservator of Forests, in charge 
of the Palamow Forest Division, on being relieved by Mr. Quinnell, 
is attached to the Sunderbuns Forest Division. 

28^^ October^ 1891. — In modification of the orders contained in the 
Notification, dated the 6th July, 1891, published at page 767, Part I of 
the Calcutta Gazette of the 12th idem, the following changes are hereby 
ordered, with effect from the Ist October, 1891 ; — 

Mr. G. A. llichardson, Officiating Deputy Conservator of Forests, 
second grade, to revert to his substantive appointment of 
Deputy Conservator of Forests, third grade. 

Mr. £. G. Chester, Deputy Conservator of Forests, third grade, 
to officiate in the second grade of Deputy Conservator of 
Forests. 

5. — N.-W. Provinces and Oudh Gazette. 

bth October, 1891. — No. 4949. — With effect from the 1st July 
1891, to fill an existing vacancy, Mr. A. P. Grenfell, Assistant Conser- 
vator of Forests, 2nd grade, to officiate as Assistant Conservator of 
Forests, 1st grade. 

bih October, 1891. — No. 5048. — This Department Notification 
No. 3171, dated 17th July 1891, notifying promotion of certain Forest 
Officers, vice Mr. £. P. Daiisey, promoted, is hereby cancelled. 

No. 5051. — With effect from the 14th February 1891, the date on 
which Mr. £. Me A. Moir, Deputy Conservator of Forests, 2nd grade, 
was promoted as Deputy Conservator of Forests, 1st grade — 

Mr. E. P. Daiisey, Deputy Conservator of Forests, 3rd grade, to 
be Deputy Conservator of Forests, 2nd grade, but to oontinue to be on 
•deputation in Bengal as a Conservator of Forests ; 

Mr. N. Hearle, Deputy Conservator of Forests, 4th grade, to be 
Deputy Conservator of Forests, 3rd grade ; 

Mr. A. G Hobart-Hampden, Assistant Conservator of Forests, 1st 
grade, to be Deputy Conservator of Forests, 4th grade, but to oontintt# 
to officiate as Deputy Conservator of Forests, 3rd grade ; 
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Mr. M. Hill, Assistant Cnnservatcr of Forests, 2nd grade, to be 
Assistant Conservator of Forests, 1st grade. 

ATo. 5052.— With eflPect from the Ist May 1891, the date on which 
Mr. E. P. Dansey was appointed to be Conservator of Forests, 3rd 
grade, Bengal — 

Mr. A. Sinythies, Deputy Conservator of Forests, 3ra grade, to be 
Deputy Conservator of Forests, 2nd grade ; 

Mr. A. F. Broun, Deputy Conservator of Forests, 4th grade (on 
deputation), to be Deputy Conservator of Forests, 3rd grade ; 

Mr. A Campbell, Assistant Conservumr of Forests, 1st grade to be 
Deputy Conservator of Forests, 4th grade, but to our.tinue to officiate 
as Deputy Conservator of Forests, 3rd grade ; 

Mr, B. B. OsiuHstoM, Assistant Conservator of Forests, 2nd grade, 
to be Assistant Conservator of Forests, 1st grade. 


6. — Punjab Gazkttk. 


30M Octolier^ 1891.— ATo. 377. — Consequent on Mr. W. E. D’Aroy, 
Deputy Conservator of Forests, 3rd Grade, and Assistant Inspector- 
General of Forests, being seconded in the Piinjai) in accordance with 
clause 4 of paragraph 7 of Government of India Circular No. 18 F., 
dated 29th July 1891, the following officiating oroniutions shall hav,e 
effect from the 26th of February 1891 


1. Mr. J. H. Lace, Deputy Conservator of Forests. 4th Grade, 

to be Officiating Deputy Conservator of Forests, 3rd 
Grade. 

2, Mr E. R. Murray, Assistant Conservator of Forests, 1st 

Grade, sub. pro tern , to be Officiating Deputy Conserva- 
tor of Forests, 4th Grade. 

ATo 378.— Consequent on the appointment as Officiating Conser- 
tor of Forests of Mr. A. K. Wild. Deputy Conservator of Forests, let 
Grade, vice Mr. R. H. C. Whittall, proceeded on one years the 

following temporary promotions shall have effect from the 25th of 

March 1891 « . o-j 

1 Mr F. 0. Lemarchand, Deputy Coneerrator of Forest*, dra 
Grade, to be Officiating Deputy Coneervator of Forests, 
2Dd Grade. « j 

2. Mr. L Q. Smith, Deputy Conservator of Forests, 4th Qrsd^ 
to ho Officiating Deputy Conservator of Forests, 3rd 


3 Mr G. S. Hart, Assistant Conservator of Foreste, 1st 
Grade, sub. pro tern., to be Officiating Deputy Conserva- 
tor of Foreste, 4th Grade. . 

Jfo. 379.-CoiiiequeDt on the return from privilege leave of Mr. 
J. L Pigot. Deputy Conservator of Forests, f*** f*’ 

the Mowing revereion shell have effect from tlm 6th 

1 iL G. S. Hart, Officiating Deputy Coneervator of ForesU, 
4th Grade, to be Aasietant Coneervator of Foreste, let 

JFo. 380 .-^Cc^uen 7 ^on the return from deputation in tto 
Psttsla Stote of Mr. 0. G. Minniken, Officiating Deputy Cone 
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of Forest!, 2nd Grade, the following reversions shall have effect from 
the 21st of April 1891 : — 

1. Mr. F. 0. Lemarchand, Officiating Deputy Conservator of 

Forests, 2iid Grade, to be Deputy Conservator of Forests 
3id Grade. 

2. Mr. L. G. Smith, Officiating Deputy Conservator of Forests, 

3rd Grade, to be Deputy Conservator of Forests, 4th 
Grade. 

3. Mr. A. L. Mclntire, Deputy Conservator of Forests, 4th 

Grade, sub. pro tern , to be Officiating Deputy Conser- 
vator of Forests, 4tb Grade. 

4. Mr. E. R. Murray, Officiating Deputy Conservator of Forests, 

4th Grade, to be Assistant Conservator of Forests, 1st 
Grade, sub. pro tern. 

5. Mr. A. V. Monro, Assistant Conservator of Forests, let 

Grade, sub. pro tem.^ to be Officiating Assistant Conser- 
vator of Forests, 1st Grade. 

ATo. 381. — Consequent on the departure on privilege leave of 
Mr. A. M. Reuther, Officiating Deputy Conservator of Forests, 
8rd Grade, the following temporary promotions shall have effect from 
the 29th April 1891 : — 

1. Mr. L. G. Smith, Deputy Conservator of Forests, 4tli Grade, 

* to be Officiating Deputy Conservator of Forests, 3rd 

Grade. 

2. Mr. E. R. Murray, Assistant Conservator of Forests, 1st Grade, 

sub. pro tem,^ to be Officiating Conservator of Forests, 4th 
Grade 

3. Mr. A. V. Monro, Officiating Assistant Conservator of Forests, 

1st Grade, to be Assistant Conservator of Forests, 1st 
Grade, sub. pro, tern, 

Xo, 382. —Consequent on deputation of Mr. J, C. McDonell, 
Deputy Conservator of Forests, 1st Grade to Kashmir, the following* 
Officiating promotions shall have effect from the 11th June 1891, 

1. Mr. F. 0. Lemarchand, Deputy Conservator of Forests, Sud 

Grade, to be Officiating Deputy Conservator of FoirestSb. 
2na Grade. 

2. Mr. J. L, Pigot, Deputy Conservator of Forests^ 4Th Grade, 

sub. pro to be Officiating Oonservator of Forests, 
3rd Grade. 

3. Mr. Q. S. Hart, Assistant Conservator of Forests, 1st Grade, 

sub. pro to be Officiating Deputy Oonservator of 
Forests, 4tb Grade. 

No, 383.— Consequent on Mr. J. L. Pigot, Deputy Conservator of 
Forests, 4th Grade, suo. pro tern., and Offioiating in the 3rd Grade 
having been eeoonded in the Puqjab in aouordanoe with olaase<4, para 
graph 7, of Government of India Circular No. 18 F., dated 29lili JulF 
1891, the following Offioiating promotious shall have effect from ton 
loth July 1891 

!•' Mr. A. L. Molntire^ Deputy Conaervator of Forests, 4th 
Grade, Offioiating, to be Offioiating Deputy Conservator 
of Forests, Srd Oi^e. 
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2, Mr. A. V. Monro. Assistant Conservator of Forests, let 
Grade, sub. to be Officiating Ueput} Conserva- 

tor of Forests, 4th Grade. 

No. 384. — Consequent on the return from privilege leave of Mr. 
A. M. Reuther, OfficiatiiiK Deputy Conservator of Fj^ests, 3rd Grade, 
the following reversion shall have effect fropi ^ho 29rh July 1891 : 

1. Mr. A. L. Mclntire, Officiating Conservator of Forests, 3rd 

Grade, to be Officiating Gonsetvator of Foresis, 4th 
Grade. 

2. Mr. A, Monro, Officiating Deputy Conservator of Foiests, 4th 

Grade, to be Assistant Conservator of Forests, Ist Grade, 
sub. pro iem. 

No. 385. — Consequent on the departure on leave on private affairs 
of Mr. G. S. Hart, Officiating Deputy Conservator of Forests, 4th Grad^, 
the following temporary promotion shall have effect from the 9th 
.August 1891 

1. A. V. Monro, Assissant Conservator of Forests, let Gradee 
sub. pro tem.t to be Officiating Deputy Conservator of 
Forests, 4th Grade. 

7. — Central Provinces Gazette. — 

OciohfT^ 1891, — No, 7125 — The Chief Commissioner is 
pleased to direct, in accordance with Section 123 of the Central Pro- 
vinces Land Revenue Act (XVIII of 1861), that the conditions regarding 
the felling of timber in the Malguzari forests, entered in clause 6 of 
the record of rights of Mauzah Dighori, in the Bhandara Tahsil, shall 
be enforced by Government. 

6th October, 1891,^1^0, 62.— Bhya Lai Dube, Forester, Ist grade, 
No. 10, in the Mandla Forest Division, is appointed to act as a Forest 
Ranger in the 6th grade, with effect from the let September 1891. 

No. 7484. — Under Section 124-A of Act XVIII of 1881 as 
amended by Act XVI of 1889 (the Central Provinces Land Revenue 
Act), the Chief Commissioner has been pleased to make the following 
rules for the control and management of Malguzari forest lauds, the 
rules issued with Notification No. 1332, dated the 5th March 1891, 
being hereby cancelled : — 

I. The following trees growing on Malguzari forest lands shall not 

be out without the permission of the Deputy Commissioner ; — 

Mango, Mahua, Achar, Jamun, Harra and Bahera, and the fruit* 
bearing Tendu. 

II. — Subject to the preceding rule and also subject to the obliga- 
tion of giving two months* notice to the Deputy Commissioner in the 
form appended to these rules, Malguzarsare at liberty to out and dispose 
of, as they please, forest produce growing on oulturable land in their 
mahals, in order to clear the land for cultivation. 

Provided that it shall be competent to the Deputy Commissioner 
for reasons to be recorded in writing, to prohibit or to restrict such 
outting if prohibition or restriction appears to him to bo desirable in 
the interests of the public generally, or of the community by 

whom rights otniitar are eujoyed under the W^ib-ul-arz or by custom. 
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ITT. — The cutting of forest produce growing on oulturable land not 
required for oultiration and the cutting of forest produce growing on 
unciiltiirable land, that is to say, ]%nd which in the judtrmeiit of the 
Deputy Ooinriiissioner is to be ciaBsed as unoiilturable — Barra^ 
Bard% Bhata or Paihar — shall be limited by the following couditiuiiH, 
in addition to those laid down in Rule I : — 

(1) A forest is not to he leasrd out to a contractor without per- 
mission of the Deputy Ctimmissioner. 

(2) III cutting timber trees, seed-bearing trees must be left at the 
rate of not less than 30 per acre of the principal kinds cut ; and the 
number of trees, of all kinds loft growing must not be less than 90 per 
acre, which number should be equally distributed throughout the area 
over which the cutting whs effected. 

(3) III cutting timber and brushwood, the cutting must be effected 
flush with the ground, so as to encourage re-prod iictiou by shoots from 
the stool. 

(4) In cutting bamboos, all culms of less than two years’ growth 
must be left in the clump. 

(5) The digging up of roots is prohibited except in the case of the 
y>a/as, the roots of which may be dug up fur fbie, provided that at 
least one-third of the roots are left to continue its growth. 

(6) J:^o cutting shalU without the permission of the Deputy Com- 
missioner, be effected within a distance of 20 yards (or 40 haths) of 
either bank of a stream or nala in which water ordinarily remains till 
the month of January. 

(7) The ringing of ml trees for resin, so as to sever the bark 
round the entire circumference, is prohibited. 

IV. — Any material violation of Rules I, II, and III will render the 
forest liable to be notified as requiring special protection. 

V. — In Malgiizari forest areas which are iiotiHed by the Deputy 
Commissioner as requiring special protection, the previous porniission 
of the Deputy Commissioner shall be required to the cutting for sale, 
or for couveyanoe or use outside the village area, of all kinds of timber, 
bamboos and brushwood. The Deputy Commissioner may refuse to 
grant such permission, or may limit the amount of cutting to be effect- 
ed under an application, if be oonsiders such refusal or limitation 
necessary to prevent the deterioration of the forest. 

VI. — In Malgiizari forest areas which have been notiffed by the 
Deputy Commissioner under the preceding rule, tlio outting of timber, 
bamboos or brushwood for domestio consumption {nutar) will ordinari- 
ly be allowed without express permission, but the Deputy Commissioner 
may limit such cutting for nittiar if he oonsiders a limitation for the 
preservation of the forest. 

VII. — Leaves, grass and dead wood may at all times without any 
permission be removed from a Malguzari forest by people entitled to 
do so. 

VIII. — Any Malguzar or malguzars who may submit through the 
Deputy Commissioner a special plan for the working of his or their 
forests, or who may apply to have a working plan made out for him 
or them and at bis or their expense by the Forest Officer, shall, on 
such plan being approved by the Commissioner, be exempt from the 
openuioo of the preceding rules during the ourrenoy of such plan and 
eo long as its provisiouB are observed. 
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Fwn, of Notice vnder Fnh IL 


Name of 
Malguzar. 

Name of 
forest and 
village in 
which it it 
propoBr(l to 
out timber. 

Estimatftd 
ares of 
forest. 

Area '»\hich 
it IB proposed 
to clear for 
cultivation, 
Mith 

dcBinj.tion 
of HOll. 

By whom 
the laud 
when cleared 
iH to lie 

cultivated. 

1 .stimated 
number of 

1 timber trees 
to be 
with 

specif] witiun 
of BpecieB 
of tree. 

1 

2 

3 

4 

5 

6 

■ 




1 



Note.-— fhis notice may be sent to the Deputy CommiBsionor by rocistored 
letter. If the Malguzar receives, within the two inorithH following the notice no 
Communication from tlie Deputy CommisBioner under the proviso to Rule II’ he 
may proceed to clear the land and dispose of the timber as he pleases. * 


8. — Burma Gazette. — 


hih Oetoher^ 1891.— JVb. 225.— Under the provisioiis of section 4, 
subeectioii (2) of the Upper Burma Forest Regulation, 1887, and with 
reference to this Department Notification No. 139, dated the 30th 
August 1890, the Chief Commissioner appoints Mr. C. £. Muriel, 
Deputy Conservator of Forests Chindwiii division, to succeed Mr. Slade 
M the Forest Officer to assist the Forest Settlement Officer in the en- 
quiry referred to in this department Notification No. Ifil, dated the 
23rd November 1888. 

1th October, 1891. — No. 226. — Under the provisions of section 57 
of the Forest Department Code examination leave for one month Is 
granted to Mr. R. F. Lowis, Sub-Assistant Conservator of Forests, with 
effect from the 1st October 1891. 

ATo. 227. — Tue following transfers are ordered ; — 

Mr. F. J. Branthwaite, Asnistant Conservator of Forests, on 
being relieved by Mr. Thollusson from Thayetmyo to Ran- 
goon. as Personal Assistant to the Conservator of Forests, 
Pegu Circle ; 

Mr. G. R Long, Assistant Conservator of Forests, from Rangoon 
to the Toinigoo forest division ; 

Mr. E A. O’Bryen, Conservator of Forests, from the Touiigoo to 
the Pyinmaiia forest division. 

October, 1891. — No, 10. — Mr. F. J. Branthwaite, Officiating 
Deputy Conservator of Forests, assumed, charge of the Thayetmyo 
division on the forenoon of the 2nd instant. 

\2ik October, 1891.— ATo 11.— With reference to Revenue Depart- 
ment Notification No. 227 F , dated the 7tli instant, Mr. G. R. Long, 
Assistant Conservator of Forests, made over, and Mr, F. J. Branth- 
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waite, Officiating Deputy Ooiitervator of Foreiti aBSumed charge of the 
duties of PerHonal AsaiNtant to the Conservator of Foresta, Pegu Circle, 
•on the forenoon of the 7th October 1891. 

\bik Ocfo&er, 1891.— ATo. 246.— Mr. W. T. T. MacHarg, Aaaia- 
tant Conservator of Forests, is posted to the charge of the Agency 
Forest diviaion, TenasBerim Circle, and ta appointed to be Sub-divisional 
Officer of tlie Kado Forest siib-diviaion in addition to his other duties. 

ATo. 247.— The Chief Commissioner is pleased to direct that the 
head-quarters of the West Salween Forest division shall from the Ist 
November to the Slat May be Papun and from the 1st June to the 
Slat October, Moulmein. 

No, 248.— Under the provisions of section 4, sub-section (2) of the 
Upper Burma Forest Regulation, 1887, and in Bupersession of his De« 
partment Notification No. 66, dated the 2nd April 1891, the Chief 
Commmlssioner appoints Mr. C. £. Muriel, Deputy Conservator of 
Forests, Chindwin division, to be the Forest Officer to assist the Forest 
Settlement Officer in the enquiry prescribed by Chapter II of the Be- 
fttlatioii in respect of the forest described in this Department Notifica- 
tion No. 10 (Forests), dated the 8th January 1891. 

No, 249.— Under the provisions of section 4, sub-section (2) of the 
Upper Burma Forest Regulation, 1887, and in supersession of this De- 
partment Notification No. *67, dated the 2ud April 1891, the Chief 
Commissioner appoints Mr. C. E. Muriel, Deputy Conservator of Forests, 
Chindwin division, to be the Forest Officer to assist the Forest Settle- 
ment Officer in the enquiry prescribed by Chapter II of the Regulation 
in respect of the forest described in this Department Notification No. II 
(Forests), dated the 8th January, 1891. 


9.— Assam Oazettb.— 


8^ OctobeTf 1891.— JTo. 8698 G.— Mr, J. T. Jellicoe, Deputy Con- 
servator of Forests, received charge of the Darraiig Forest Division 
from Mr. W. F. Lloyd, Assistant Conservator of Forests, on the after- 
noon of the 30th September 1891. 

No 6699 (7.— Mr. W. F. Lloyd, Assistant Conservator of Forests, 
received cliarge of the Working Plans Division from Mr. J. McKee, 
Officiating Conservator of Forests, on the afternoon of the 6th October 
1891. 



VI.— EXTRACTS FROM OFFICIAL GAZETTES. 

1. — Gazbttb op India.— 

\1th November, 1891.— 3!50.D. .^ne.— Mr. E. C. Cotes, First 
Assistant to tlie ftuperiiitendent of the Indian Museum, returned from 
tbe deputation to the Debra Dun Forest Scbool, sanctioned in tbe Gov- 
ernment of India, Revenue and Agricultural Department, Notification 
No. 1972— 6-M. and Ex., dated 23rd September, 1891, and resumed his 
duties on tbe forenoon of tbe 3rd November, 1891. 

2. — Madras Gazette — 

(' tk November, 1891.— ATo. 501. — Mr. C. Somers Smith, Assistant 
Conservator of KorestH, Madras, has been granted hvthe lliKbt Honor- 
able the Secretary of State for India an extension of six months’ extra, 
ordinary leave on medical certificate, without pay, in continuation of 
tbe leave notified at pa^e 929, Part I, of the Fort St, George Gazette- 
dated 15th September 1801. 

2tul November, 1891.- -ATo. 416. — In exercise of the power con- 
ferred upon him by clauses (3) and (8) of paragraph 1 of the notification 
of the Government of India lu the Home Deprtment, No. 518, dated the 
6th March 1879, as amended by the Notifications of the same Govern- 
ment, Nos. 2343 and 996, dated the 2nd December 1890, and the 4th 
June 1891, and in supersession of the notification of this Government 
issued under G.O., dated 20th August 1891, No. 1649 Judicial, the 
Right Honorable the Governor in Council is pleased to exempt the 
'following classes of persons from the operation of all prohibitions and 
directions contained in sections 13 to 16 of the Indian Arms Act, 1878, 
other than those relating to cannon, articles designed for torpedo 
service, wai-rockets and machinery for the manufacture of arms and 
ammunition : — 

(4) Forest D^artment, — All Gazetted officers of the Forest De* 
partment, Forest Rangers and Foresters. 

lith November. — No 504. — Mr. E. P. Popert, Conservator of 
Forests, Burma, to act as Conservator of Forests, First Grade, and to 
be in charge of the Central Circle, with bead -quarters at Madras. 

No. 505. — Mr. J, W, Cherry, Deputy Conservator of Forests, First 
Grade, to act as Conservator of Forests, Second Grade, and to be in 
charge of the Southern Circle, with head quarters at Coimbafore 

No. 606. — Mr. E. D. M. Hooper, Deputy Conservator of Forests, 
Second Grade, to act as Conservator of Forests, Third Grade, and to be 
in charge of the Northern Circle, with head-quarters at Rnsvadu. 

2lst November.~-No. 514.— Mr. C. Du Pre Thornton, Assistant 
Conservator of Forests, is granted examination leave for two months, 
from or after 19th November 1891. 

30eA ArcM»«m6er.— iTo. 522— Mr. A. W. Lushington, Deputy Con- 
servator of Forests, Madras, has been granted by the Right Honorable 
the Secretary of State for India an extension of six nionths leave on 
medical oertifioate, in contiiniahoii of the leave notified at. P*K* 

Part I, of the Fort St. Oeorge, Gazette, dated S4tb February 1891. 
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S.^Bombat Gazette. — 


ith Novtmher. — 6783. — Mr. L. S. OsmastOD, Sub-Divisional 
Forest Officer, South Thaim passed on the 15th ultimo the ezemination 
prescribed in Rule 6 of the Rules published m Government Notiflcation 
No. 2878 dated 4th June 1880, for the examination of Forest Officers. 

2. Mr. Osmaston passed the examination in subject No. 1 in 
Marjkthi. 

4fA November^ 1891. — Messrs. G. A. Hicrht and R. P. Ryan respect- 
ively delivered over and received charge of the Divisional Forest Office, 
Bijipnr, on the afternoon of the 29th ultimo. 

November^ 1891 — ilTo. 7624. — His Excellency the Governor in 
Council in pleased to appoint — 

(1) Mr. L. S. Osmaston to be Divisional Forest Officer, North 

Thina. 

(2) Mr. E. G. Oliver, on return from leave, to do duty as Divi- 

sional Forest Officer, West Khdndesh. 

16«A NovtmbtTy 1891.— ilTo. 6983.— Mr. R P. Ryan, Assistant Con- 
servator of Forests First Grade, and Divisional Forest Officer, Bij'ipur, 
has been granted an extension by 6ve days of the privilege leave for 
twenty days allowed to him by Government Notification No. 3367 
dated 26th September 1891. 

19tA NwembeTi 1891. — Messrs. W. A. Walliiiger and H. W. Keys 
respectively delivered over and received charge of the Pauch Mihals 
Division Forest Office on the 11th instant, in the afternoon. 

Mr. J. H. Clabby, Sub-Division Forest Officer, South Thiua, re* 
ported himself for duty as Assistant Demarcation Officer, Thdna District, 
to the Forest Settlement Officer, Thina, in the forenoon on the 10th 
instant, as per Government Resolution No. 7049, dated 14th Ootobey 
1891, in the Revenue Department. 

23rrf iFovmJfr. — MesirH. F. R. Desai, Deputy Conservator of 
Forests, First Grade, and K. G. Oliver, Assistant Conservator of Forests, 
respectively delivered over and received charge of the Divisional Forest 
Office, West Khandesh, on the 13th instant, after office hours. 

24t/t November ^ 1891. — Messrs. J. H. Clabbv, North Sub-Division 
Forest Officer,, and L. S. Osmaston, South Sub-Division Forest Officer, 
South Thana, respectively delivered over and received charge of the 
North Sub-Division Forest Office, South Th4na, on the 9th instant, 
after office houre, Mr. Osmaston holding charge of the North Sub- 
Division Office in addition to bis own. 

28tA November, — Messrs. L. S. Osmaston, Assistant Conservator of 
Forests, and G. P. Millett, Deputy Conservator of Forests, respectively 
delivered over and received charge of the North and South Sub-Division 
Forest Offices, South Thikoa Division, on the 18th instant, after office 
houra. 

Messrs. G. P. Millett, Deputy Conservator of Forests, and L S. 
Osmaston, Assistant Conservator of Foreets, respectively delivered over 
and received charge of the Divisional Forest Office, North Tb&na, on 
the 18th instant, after office houre. 

27tA Nwember^ 1891 — ilTo. 8138. — His Excellency the Governor 
in Council is pleased to appoint Mr. Ardesir Nasarvinji Master, L.C.E., 
to aot ae Sub-Assistant Conservator of Foreete, Third Grade. 
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4. — Bengal Qazbttb. — 

24^4 iVovemier, 1891.— j\ro. 3508.— *Iti roniinuation of the orders 
oontained in the Notification of tbig Departmont, dated the 31»t May, 
1891, published at page 556, Pmt I of tlie Calfutta Gaaette of the 3rd 
June, 1891, a further extension of sick leave on inediCMl oertifioate for 
three montha, under articles 266 and 369 of the Civil Service Regula* 
tione, is granted to Babu Shama Charan Chuckerbutty, Sub-Assistant 
Conservator of Forests. 

30fA Novefttiber^ 1891 — Hki 3589. —Under the authority contained 
in the circular of the Government of India, Revenue and Agricultural 
Department, No. 18F., dated the 29th July, 1891, the Lieutenant- 
Governor is pleased to order the following changes in the Lower Con- 
trolling Staff of the Bengal Fiyreet Service^ with effect from the 26th 
February, 1891: — 

Mr. U. Qiiiiniell, Sub- Assistant Conservator of Forests, to be an 
Extra-Assistant Conservator of Forests, 6r8t grade. 

Babu Sree Dhur Chuckerbutty, Sub-Assistant Conservator of 
Forests, to be an Extra-Assistant Cunservator of Forests, second grade. 

Mr. J. C. Mendes, Sub-Assistant Conservator of Forests, to be an 
Extra-Assistant Conservator of Forests, third grade. 

Mr. E. J. N. James, Sub- Assistant Conservator of Forests, to be an 
Extra- Assistant Conservator of Forests, third grade, 

Babu Sbama Charan Chuckerbutty, Sub-Assistant Conserrator of 
Forests, to be an Extra-Assistant Conservator of Forests, fourth grade. 

Mr. E. E Slane, Sub- Assistant Conservator of Forests, to be an 
Extra- Assistant Conservator of Forests, fourth grade. 

Babu Kedar Nath Mozumdar, Officiating Sub-Assistant Conserva- 
tor of Forests, to officiate as an Extra- Assistant Conservator of Forests, 
fourth grade, with effect from the 13tb April, 1891, vies Babu Shama 
Charan Chuckerbutty on leave, or until further orders. 

let December^ 1891. — No, 3067. — Mr. H, D. D. French, Officiating 
Deputy Conservator of Forests, on return from the leave granted to 
him in the Notiflcatioii of this Department, dated the 27th July, 1891,. 
is posted to the charge of the Teesta Forest Division. 

Mr. French assumed charge of the Teesta Division on the forenoon 
of the 26th October, 1891. 

5. — North.-Wb8T Frovinobb and Oudh Gaziiti.— 

16eA November, 1891.— iFo. 6673.— Mr. J. M. BlanohOeld, Extra 
Assistant Conservator of Forests, in charge of the Bundelkhand Forests 
Division of the Central Circle, on being relieved by Babu Raghuuath 
Pathak, to the charge of the Kamaiin Division of that circle. 

No. 6677.— Babu Raghuuath Pathak, Extra Assistant Conservator 
of Forests, in charge of the Gorakhpur Forest Division of the Oudh 
Circle, on being relieved by Mr. M. Hill, to the charge of the 
Bundelkhand Division of the Central Circle. , ^ , 

21i« November, 1891.— iFo. 5779.— With effect from the 7th 
November 1891, Mr. A. Q. Hobart- Hampden, Deputy Conservator of 
Forests, Kumaun Division, to the charge of the Naini Tal Forest 



zIti extracts from official gazettes. 

Division and the Direction Office uf the Central Circle, but to continue 
to hold charge of the Kumauti Forest Division, in addition to ins own 
duties, until relieved by Mr. J. M Bianchfield. 

€. — Punjab Gazette. — 

Novemhtr^ 1891. — No. 417 —Mr. E. A. Down, Deputy Con- 
servator of Forests, Umballa Forest Division, has obtained privilege 
leave of absence fur one month, under Article 277 of the Civil Service 
Begiilations, with effect from the 26th of November 1891, or such 
subsequent date as he may be relieved. 

2nJ 1891. — No. 427 — In continuation of Punjab Gov- 

ernment Notiheation No. 384, dated the 30th of October 1891, the 
following further reversion shall have eflect from the 29th July 1891 : — 
Mr. J. L. Pigot, Officiating Deputy Conservator of Forests, 3rd 
Grade, to bo Deputy Conservator of Forests, 4th Grade, sub pro Um. 

8. — Burma Gazette. — 

30t/i October 1891, — No. 2.57. — On being relieved by Mr. R. F. 
Lowis, Mr. £. A. O'Bryon, Assistant Conservator of Forests, is transfer- 
red from Pyinmana to the Bhamo Forest division. 

No. 258. — On hi^ return from examination leave, Mr. R. F. Lowis, 
Sub'Assistant Conservator of Forests, is posted to the Pyinmana Forest 
division. 

6tA November 1891.— ATo. 236. — At the departmental examinations 
held at Rangoon on the 2iid and 3rd November 1891 the following 
officers passed the examination in the Burmese language by the Stand- 
ards Bpeci6ed below — 


Higher Standard, 

Mr. £. A. O’Bryen, Assistant Conservator of Forests. 

Mr. H. Carter, Assistant Conservator of Forests. 

Mr. W. F. L. Tottenham, Assistant Conservator of Forests. 

Lower Standard, 

Mr. G. R. Long, Assistant Conservator of Forests. 

bth Novefnher 1891, — ATo, 5.— Mr. M. H. Ferrars, Deputy Conser- 
vator of Forests, made over, and Mr. W. T. T. McHarg, Assistant Con- 
servator of Forests, received charge of, the Agency division, on the 
afternoon of the 4th November 1891. 

17 th Nwfemher 1891. — No. 266. — In accordance with the orders 
contained in Forest Department Circular No. 18F., dated the 29th July 
1891, the Chief Commissioner directs that, with effect from the Ist 
December 1891, the officers of the lower controlling staff of the Forest 
Department in Upper and Lower Burma (now styled Sub-Assistant 
Conservators) shall be graded in the following grades and in the 
following order. Their appellation will in future be Extra Assistant 
Conservators 
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zlvil 

Extra Assistant (V>NssRVATor{8 — Fifteen, 

First grade. — Three 

1. Mr. Cljarles Ingram. | 2. Vacant. 

3 

Second grade — Two. 

2. Mr. Fi. M. Biiclmnan | 2 Vacant. 

Third -Six. 

1. M'limp: Kale 4. ) 

2. Mr. (\ W. Allen. 5, | Vacant. 

3 Mr. I), h. K (’aider wood 6. 1 

ftiutfh — Four (leinporanly six). 

1. Mr. AVJ. LiineR^aii | on 4. Mr K F Lowig,— on »ro 

2. Mr. K. 11. Powell. pro- halion 

3. Mr, VV. A, HcarHey. I halton. f). Mauug Shwe Ka. 

C Mauiig We 

20//f November, 1891. -No. 251. -At the lepartinental ezamina- 
tiong hi*ld ut MOiivwh, Hlmmo, Mng6k, and Thayetmjo on the 2Dd and 
3rd Noveinher 1891 tlio folli oIIjc't pahsed the exatnination in 
Burmese by the standards specitied below 

Lower Standard. 

Mr, H. n. Forteatli, Assistant Conservator of Forests. 

25M November 1801. — No 272. — Mr. J. Messer, Assistant Conser- 
vator <»f Fnrt'sis, iH f»ostL‘<l to the Working Plain Division and is special- 
ly appointed to he a Working Plans Officer in that Division, 

N<i. 273 - Th“ folloaing transfers are ordered : — 

Mr, J Nishet, Defnit^ Conservator of Forests, from Mandalay 
to the clmrgo of th** Rangoon Forest division. 

Mr. W. F. L. Totteiihani, Assistant Conservator of Forests, 
from Rangoon to the Thnrrawaddy Forest division. 

9, — Assam Gazette. — 

2bth Nm}embei\ 1891.- A^o. 9874G^,- -With effect from the 16th 
November 1891, in (•on'.e(|Upnce of the rptnrn of Mr. T. J. Campbell, 
Assistant Conservator of Forests, Firni Grade, from furlough, — 

Mr. T. J. Campbell to officiate as Deputy Conservator, Fourth 
Grade. 

Mr. G. 11. Young to revert to his subatantative appointment as 
Assistant Ponservator, First Grade. 

Mr. W. F. Lh»yd to revert to his substaiitative appointment as 
Assistant Ooiiservator, Second Grade. 

28fA November. Privilege leave of ahseuoo for six weeks, under 
Art 291 of the Civil Service Reguhitioiis, is granted to Mr. J. T. 
Jellicoe, Deputy Conservator, Darraiig Forest Division, from 20th 
November 1891 or the subsequent date on which he may avail himself 
of it. 
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10. — 'Htsibabar BwontOT Oabittb. - 

Sri Hovemher, 1801. —No. 284.— lu consequeDoa of the tnnefer of 
Mr, G. F. Taylor, Deputy Coneervator of Foreats, to the Central 
ProTinoee, Mr. C. Haldane, Diitriot Foreet Officer, Akola, li placed in 
charge of the Baaim Diatrict in addition to hia own diatrict, aa a apeoial 
and temporary arrangement. 

Mr. Tayior made orer and Mr. Haldane received charge of the 
Baaim Diatrict on the forenoon of the 18tb Anguat 1891. 

11. -MraoBi Stati Ginni.— 

10(A November 1891.— ATo. 309.— Mr. Narayanaiengar, Oflg. Aaaia- 
tant Oomiaaioner, delivered over, and Mr. Ramaawami Iyer, Officiating 
Aaaiatant Conaervator of Foreata, aiwumed, charge of the Eadur Diatrict 
Foreet Office, on the afternoon of the 7th October 1891. 

No. 310.— Mr. Bamaawaqii Iyer, Officiating Aaaiatant Conaervator 
of Foreata, delivered over, and Mr Sitaramaiyo, Aaaiatant Conaervator 
of Foreata, aaaumed charge of the Myaore Diatrict Foreat Office, on the 
afternoon of the 14th September 1891. 



